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(57) Abstract: Compounds represented by the general formula (I) which exhibit potent stimulating activity on B 3 -adrcnaline recep- 
tor and high selectivity therefor, or pharmacologically acceptable salts thereof; pharmaceutical compositions containing the same; 
and use thereof: (I) wherein R 1 and R 2 arc each hydrogen or lower alkyl; R 3 , R 4 , R 5 , and R 6 are each hydrogen, halogeno, lower alkyl, 
or lower alkoxy; R 7 and R 8 arc each hydrogen, halogeno, lower alkyl, halo lower alkyl, lower alkoxy, cycloalkyl, aryl, heteroaryl, 



Q cyano, hydroxyl, lower acyl, carboxyl, or the like; and R 9 is -C(0)-R 10 , -A 1 -C(0)-R 10 , -0-A 2 -C(0)-R 10 , or tetrazol-5-yl. 



WO 2004/072016 Al I IIII 11(11111 1] niM HID IIHI IIII I II fl] (IIII ISIII Hlli lllil lill IIUIII III! III! IIII 



SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 

UZ, VC, VN, YU, ZA, ZM, ZW. CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

(84) ji5£B(g*a>&^iBy. ±T<om&<D&m&mv - sSlgs** 

pTfig): ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, " 

SZ TZ, UG, ZM, ZW), i — 7V7 (AM, AZ, BY, KG, 2 KRtf f6<DB8glCOH-Ctts 5£)fflfEft£;h.'& 

KZ, MD, RU, TJ, TM), 3 — □ (AT, BE, BG, CH, OtPCTliMv KD#^ICj|K$*l.r l*-5 Ta— h*t 

CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, Oiii^ — hj £#g§„ 



(57) 



^T^k (I) : 




(I) 



K*, R 1 43j:c7CR 2 «7jc^*fc«{£)^7;Wl'TfeD, R 3 , R 4 , R 5 &<fctf 
R 6 te7Mi, AO^'X ^7;k*;i'S^:^{g^7;l'3+'>-r^D, R 7 £J;c£ 
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£lc*U MM£. *h*ism. xh^vS, 7°p^:>S, <y7"P^> 
I. T'h^yS, -YVT'h^v'g. sec-7h^~>^ tert-7h+~>^ ^> 
tMI/^vX, ^v;i/^->a^i:^#tfetl§o R 3 , R 4 , R 5 £J;^R 6 

15 Cfcffjgfcte^ h^vXT&So R 7 , R^i^R 9 ^^^^;^^ 
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20 DD7x-M, 3, 5-^nD7x-;H, 4-/^;U7x-;i/S, 4-h 

& 4-kFn^>7i-;H, 4-*M=^y7i-Jl/S, 4-* h 

^zji/7i^n, ^-7^;i/»> 7>hUJH, 7x^->hu;i/S^^>W& 

ff, 7x/ , 3 1 >'S, 2-7Mn7i/^yl, 3-7Ma7i;^y ; 
-7MD7i7^yl, 2-^PD7x/+yl, 4-7PD7x/^->= 
3, 5-^nD7x/+yS, 4-^Wxy^yl, 4-hU7;i/^P^ 
^7x7^->i> 2-^ h^->7x7^>'S, 4-^ h^y7x;+y*> 2 
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-70D7i/^>1, 4-^^7i;+yiSitfi4-^ h^>7x7+y 
5 StfeS. 
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25 ^M^©^»2~4(Z)2fficr)^^M^7jC^il^S*L, -CH= 
CH- -C (CH 3 ) =CH-, -CH=CHCH 2 -> -CH 2 CH=CH- 

(I) T?«Sn*fl:**fc*ViTlf7x=;Hl^i:tt, R 3 , R\ R 5 
*7tttR 6 ^^-r§7xx;U^<h % R 7 , R 8 ^7£^R 9 ^^-r5 7xX;P3 
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7°P#^v^;Pfc;U», -f y^n^^^M-jH, tert- 

Wu-OVX^z/tJ-frmzE) ; l- (liTyM+y) xfM 
10 1- (e;tP>f;W^"» X3\H/*fc2) ; S&fitt£»7;p3*">;fr 
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20 cn60^0K7*;^ft^*tt, a#^«©^fe, 01*. T.W. Green* «fctf 
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S'J^MTli, R\ R\ R s *«kt;R 6 tt, TK^M^T^D ; 

5 R 7 ^ck^R 8 «, -en^n^LT, #£t><«7MiiH% ^oy>if, 



R 9 te, *ff£L<&-C(0) -R 10 Sfctt-OCH 2 C (O) -R 10 T*&D ; 
*ft&®ff£U>£tttttt& -« (II) : 



15 •caisnsfls^fc^fctt-toiiiawfcfF^snsirp** ; 

ilut, R 3 , R 4 , R 5 *J;^R 6 tt, ^n^ns&ftL-t, ADy 

ADfi»7HJI4 s s9UT)V*r)V&, {m.7)Vn*ym. 7V—)V* 
R 9 te, -C (O) -R 10 £fcte-OCH 2 C (O) -R 10 T^D. 

R 10 «> zK^g, &i7 )Vn*y&&tc)*7 y ; 

fib, R 3 , R 4 > R 5 &£tfR 6 (D?-t>'Pf£< th lOtt, Any>If, <£ 

M7;wi/«fc«^7;io^v^T&5o 

25 ±83—8*3; (II) Tg^tl-S^tliC^ViT, 
R 7 te, ff^L.<«7K^^T*D ; 
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, $6MU<fl y^o7JW«, WE7)Vn**/& 

5 m.7)V^rJVm, &R7)V33rz/£, 7V-)Vttz/&&ft\t&R7i')V£~e$>t) 



-tPOj^Bffc^vr, R 3 £J;tfR 6 ^7K^IlC^T&3^§3\ R 4 te> »^L< 

p y >m? * «&»7; wi^-e* ?k $ 6 1 » * u < w: r 4 & =t # r 5 



10 *n-£nastbTi£»7;i^ji/atT* d , 

15 *|glfiOBiJ©»*LVi|Q£fil«tt, -J&iC (III) : 



20 ADii7)l/+)H, ~si7U7)V*)V&. ii7^3^yS> 7U-;m- 

R 9 te, -C (O) -R 10 S7c«-OCH 2 C (O) -R 10 1?^0> 

fiU R 3 , R 4 , R 5 £J;tfR 6 ©5 V>&< tfelott, /\ay>JBB\ jg 
±|B-« (III) T*£ft$fc-&%fc:£^T, 
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io m7)]y^)m, /\ummy)v^)m. y^D/ms, •fs^T^n^vs^fe 

R 9 WU -C (O) -R 10 S7ctt-OCH 2 C (O) -R 10 T&0> 

±e-HK5£; (iv) T?^$n5^ftfc^i,5T, 

15 R 7 «, ffSlXHsMMH^fc?) ; 

4' - {2- [ (IS, 2R) -2-tFD+y-2- (4-kFn^/7i 

-M -i-^^xw$;] I^->} -2, 3' , 5' -HJ^WHf 

25 7x"^-4-^M>i; 

4' - {2- [ (IS, 2R) -2-th'D^>-2- (4-bh'D^>7i 
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-)V) -i-^^hws;] xh+M - 3 — f v 7*n t^u- 3 ' , 5' 

(3-7ir3MI/-4' - {2- [ (IS, 2R) -2-th*D+y-2- (4 

-t Ko+y7x-jw -i-/?;n?;i/75;] Xh*M - 3' , 5' - 

4' - {2- [ (1R, 2S) -2-tHD^>-2- (4-kHn*->7x 

rjW - 1 -^^;i/x^;u75 73 -2, 2' -^/f;nf7i-;i/ 

2-X^;W-4' - {2- [ (IS, 2R) -2-tFo+y-2- (4-c 
10 Fo^y7izjW -1-^^X^757] Ih+y} - 2' -pWHf? 
x'Jk-4-AM>i ; 
4' - {2- [ (IS, 2R) -2-hl<D*y-2- (4-tHDWx 

x;i/) -i-;wux5p;U75/] ih^/l -2—fV7°Dk°;i/-2' -^^ 

JHf7xrj|/-4-M>i; 
15 4'-{2-[(lS, 2R) -2-tKo+y-2- (4-th'D+->7x 

~)V) - 1 -^^;ux^;i/7^ y] ih+->} -2' -*?)V-2-7u&v\£. 

7x-^-4-*M>t ; 

4' - {2- [ (1R, 2S) -2-tHP+y-2- (4-tFD^>7x 
=-)V) -l-^fJVxfJV75;] Ih+y) -2-^h^>-3' , 5' -v 5 

20 /^;nf7xx;i/-4-*;i/sH>lt ; 

4' - {2- [ (1R, 2S) -2-tKn+'>-2- (4-kFn^>7x 

x;w -l-^fjuws;] x^M -3' , 5' -v^^;i/-2-7 
o fcf;i/tf7xxjl/- 4 -*;u#>Bf ; 

2-X^;l/-4' - {2- [ (1R, 2S) -2-hHo+y-2- (4-fc 
25 h*n+y7x-JW -l-t&VX.f-frTS/l Ih^y} - 3' -pWUtf? 
xXJl/-4-AJ^>i ; 

4' - {2- [ (1R, 2S) -2-tKP+y-2- (4-tFn^>7x 

x;w -1-/^x^75^] xh^ri>} -3' -^^-2-7°pe;nf 

7xXJl/-4-)!jM>i ; 



WO 2004/072016 PCT/JP2004/000893 

16 

3->^n^>^-4' - (2- [ (1R, 2S) -2-th*D+v-2- 
(4-kFD^->7xrjW -l-^^XW5y] I^y} - 3' 

2- X^;i/-3' -7)Wrn-4' - {2- [ (1R, 2S) 

5 v- 2 - (4-tFD^>7x- / iw -i-^?;px^;ut5/] x^>} t* 

7iZJk-4-M#>t; 

3' -7)V3TU-4' - {2- [ (1R, 2S) -2~tFP+y-2- (4 

-tFD^y7iz;W -i-/?;nw5y] xh=^>} -2— tv7d 

10 3' -7;i/^P-4' - {2- [ (1R, 2S) -2-hFP^>-2- (4 
-tFD^y7x^JW - 1 -^?;i/X^;V75/] Ih^y} -2-7 p atfA 

t'7x^-4-A ; >m ; 

(4' - {2- [ (IS, 2R) -2-kHn^>-2- (4-kFD^>7 
x-Jl/) -l-^^PX^KTS/] -2, 3' , 5' 

15 hf7xn;U-4—f;P^^) 

3- kHD^y-4' - {2- [ (IS, 2 R) -2-kFP^>-2- (4 
-tFD^y7i-JW -1-^X^75 7] iF+y} -3' , 5' - 

v^^b*7x-ji/-4-*;i/#>^ ; 

4' - {2- [ (1R, 2S) -2-tFn^>-2- (4-bFo*v7x 
20 x;U) -l-/^HfJl/75/] Ih + y) -3' , 5' -v^;U-3- 
(p-h'J^^v) k'7x-^-4-*M>^; 
3- (4-^PD7x/^y) -4' - {2- C (1R, 2 S) -2-kFD 
4^>-2- (4-kFa+y7x-;W - 1 -^)Vjl^)WZ /] iF+y} 

-3' , 5' -v^^;nf7x-;i/-4-*;i/^>i?; 

25 3- (4-7Mn7x7+v) -4' - {2- [ ( 1 R, 2 S) -2-tF 

p^v-2- (4-kFn^>7xz;W -1-^fJHWS;] ifr> 

} -3' , 5' ->?^^t'7xx;i/-4-*;i/^>i? ; 

4' - {2- [ (1R, 2S) -2-kFD^>-2- (4-kFD^>7x 

x;w -i-^^;ux^;i/7sy] xF+y} -3- (4-^F^>7x;^y 
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) -3' , 5' -v^^;UH7x-;|/-4-*;^>M; 

4' - {2- [ (1R, 2S) -2-kFP^>—2- (4-kh*D^>7i 
-)V) -l~^)UX.^)l7S.y] Ih^>} -3' -^fJ|/-3-7i/^> 

5 4' - {2- [ (1R, 2S) -2-hFD*5'-2- (4-th < D^>7x 

) -3' -^fJVt'7x^-4-*M>|f; 

3' -7)V*U-4' - {2- [ (1R, 2S) - 2 - h Kn*->- 2 - (4 
-kFn^>7i^W -l-^^l/X^TSy] xh+y} -3- (4-* 
10 h^i^x/^) t:7x-;i/-4-^;i/^>if ; 

3- (4-^DD7x/^» -3' -7;i/^P-4' - {2- [ (1R, 2 

S) -2-tFD+y-2- (4-kKa^>7i^) - 1 - ^)V^)V7 

4' - {2- [ (1R, 2S) -2-hHD^y-2- (4-tFD^>7i 
15 -l-^^Jl/XW^y] I^y} - 2' -^^-3-7i/^y 



t'7xX^-4-*M>t ; 

3- (4-7M07i;^y) -4' - {2- [ (1R, 2S) -2-tF 
P^v-2- (4-kFD^/7ix;W -l-/^Xf^75;] Ih^ 
5>} -2' -^^tf7xXi;i/-4-^;i/^>^ ; 
20 4' - {2- [ (1R, 2S) -2-kFP+i/-2- (4-kFa+y7i 

7i^-3-*M>f ; 

4' - {2- [ (1R, 2S) -2-kFP^>-2- (4 - h'FD^v^x 
x:;i/) -l-^f^xfJ|/7S;] X h+yl -6-^h^>-3' , 5' -S> 
25 ^^;Ut*7xx:;i/-3-*;l/4?>M ; 

6-^PP-4' - {2- [ (1R, 2S) -2-kFP+y-2- (4-t: 
Hn^y7xxjP) -1-^^x^75 7] xh^/} -3' , 5' -5?* 
^k'7ix^- 3 -#;i^>^ ; 

6 _/7 Pn _ 4 ' _ ( 2 - [ (ir, 2S) -2-kFo+y-2- (4-t 
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Fo^y7x"Jl/) - 1 -;WWX^>P75/] I h^y) - 3' -*5MHf7 

2- X5 : ■;^-4 , - {2- [ (1R, 2S) -2-th'D^/-2- (4-fc 
HD+v7x-Jl/) -l-^5F;i/X^;PT5y] Ih+y} h*7xx;i/-4-# 

5 ; 

4' - {2- [ (1R, 2S) -2-t Kn^rV-2- (4-fcHO+'>7i 

4' - {2- [ (1R, 2S) -2-th*D+y-2- (4-hh'D^>7i 
10 ~)V) - l-t^Jl^frTS./] Ih^y} - 2— f 77 0 Dt^;^t:7xXJ^- 
4-#;^#>i!; 

4' - {2- [ (1R, 2S) -2-kHD^y-2- (4-tHo^y7i 
x;M - l 5^X9^75/] i^M - 2-h'J7Ma^5 1 ^t*7i 
x;p-4-#;WOm ; 

15 4' - {2- [ (1R, 2S) -2-tHD^r^-2- (4-th'P^>7i 

x;W -i-^^x^;i/75 7] i^y} - 3 -7*nt!;nf7xx;i/-4- 

4' - {2- [ (1R, 2S) -2-tHo^>-2- (4-tFo^>7i 

-)V) - l-*^)Vx.^)\,7S.;~\ ifr>l -2-7otf;i/t*7xx;i/-4- 
20 %)itf>Wt ; 

3- sec-7fJk-4' - {2- [ (1R, 2 S) -2-tb'D+y-2- 
(4-hFD^>7x-W -l-Z^XfJl/TS/] I tf7x"Jl/ 

3-y^D<>^-4' - [2- [ (1R, 2S) -2-tFP*^-2- 
25 (4-tHo^>7x-;W -l-^^UX^UTS/] i^y} h'7i"^ 
-4-^;i/^>^ ; 

4' - {2- [ (1R, 2S) -2-tKD+y-2- (4-tFD^>7i 
~)V) -1-^)VX^)V75./1 ih+y} -3-7x;+yk'7x-^-4 
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4* - {2- [ (1R, 2S) -2-fcFD*->-2- (4-tFD^>7x 

) k'7x^-4-AM>t ; 

3- (4-^DD7x/+y) -4' - {2- [ (1R, 2 S) -2-fcKP 

3- (4-7MD7x/4 : y) -4' - {2- C (1R, 2 S) -2-hF 
0^'>-2- (4-hFP^>7x-J0 -l-^fJl/X?Jl/7$;] lh + 

10 4' - {2- [ (1R, 2S) -2-kHD^5/-2- (4-kFD^>7x 

x;u) -i-^^;px^;i/7sy] xb^» -3- (p-fum^» tr? 
x-jp-4-*;i/#>m. 

(I) H^fi^t^mu, X+-A1~5^T73?*^J;0 
15 Mii-r^^i^T#§c 



(5C#* R 1 , R 2 , R 3 , R 4 > R 5 > R<\ R 7 , R 8 &cktf R nSitufB<h|WI«T 

- 1 

20 75/7;i/n-;HH^#: (X) t7)l*MbM (XI) ^SttM (MX 





= R 1 r2 R 4 R 3 R 7 



(I) 



* 
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r\ r\ R 9 *^;^>^xxx;us^WT-5^ti (i) rau ftsicft 



7X 



^7i-M^*'j;i/7yh*, ^7/UV^X^Jk 1- [3- (^*3^7 



R 4 R 3 




(Ml) R5 R 6 



(X) 



R 4 R 3 



pi p2 x 



(XV) 



IS 2-3 




k /-B(OFn 2 




182-4 



(XVI) (I) 

R 1 , R 2 * R 3 > R 4 > R 5 > R\ R 7 , R 8 > R^AtfY^flWEiH 

is °^-c (ch 3 ) 2 c (ch s ) r T^sn5i«u Y 2 Hti^ 

112-1^2-2 
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T5./7)bn-)],mm# (X) £7)V*)l>ttffl (XII) Xgl-liTO 
(CbTra&£«;ii:KJ;D, (XIII) Tf*Sn*fc£tt*qi&n*. 

£©fll£tt (XIII) £#P>^g§##: (XIV) 3pstt«mE«f», r\j*jy 

AlW»*J;)D^o#^fcfi*:**<5fcfls#« (I) 3W»6n*. ^ttSftic 

, rh^** (b'J7i-MX7^» n^Wk (0) , y^ant'X (h 
U7x-Jl/*7.:?V » KvWk (II) fc&&**tfS*iS. JfiStLTtt, « 

I@2-3^J:tK2-4 

■6, 7^/7;m-jugiiiH£ (x) t7;v*MflW (xv) igi-ii^ 

15 miz.LTfcfo2#2>zt\z£r), (xvi) ti$ni.ft^i«e,ti§ 0 

Z-Q){\&m (XVI) tflS'&fe (XVII) I@2-2 £|^$lfc:LTKjS£-fr3 

££fc«fcDfb£« (i) a^ens. 

XS2-5 

(XVI) fct {fc^ife (XIII) ttfT, (t!^3 5-h) ^ 
20 SttflFlK <«*.fcf, N, N-> J ^5 L ;P*;PA75 h% 1, 4 -v^*-y- >&<!:) 

~;^*:7^» a*^>"^a (id ^fj^tfen*. mMtvxit, 

25 *X7^;) 7xDir>&£0@3& J ?£Ss;&QUTfT 5£<h/^T#5„ 
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• (5£f» R\ R 4 , R s , R\ R 7 , R 8 *5^R 9 ttMI2<h[^«T^§) 
X@ 3 — 1 

r^;7)vn-)\,mmfo a) tr^t. (xviid t£> 

M7E^JO??ffiTtS]SS-&S^ttJ;D, (la) 

10 <fcUT&, m?LU. NaBH 4 , N a BH 3 CN, NaBH (OAc) 3 &£'<Z>7K 
*W^*T;i/*U^P^ BH 3 -fUyX BH 3 ■ N, N-^X^VT^ 

10%e^#> (ffiit^W) fc£) c^#aTt7jc^#HMTTS^&tf5^ 
20 7C^^il^bTfT^n§. 
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R 4 R 3 




OHC>^0 

pax) 



R 5 R 6 



•** HO 



(X) 





OHC^O-^ ^—BtOR^z 
(XXI) 



R 7 

30 >fl> R8 
(R 30 O) 2 B-^jT 

R 9 



(XIV) 



R 4 R 3 h 9 

pcvii) 

^ j)-B(OR 30 ) 2 H 




^ — o 




R 5 R 6 OH 
(XXII) (la) 

(5t*K R 3 , R 4 , R«\ R 6 , R 7 , R 8 , R 9 , R 3 0 :fccfctfY z tejifffE<hll«T 
&§) 

Ii4-l^tf4-2 
T$/7)l>=i-)],mm& (X) i7JkrtF (XIX) HS3 - 1 £I?>MtK: 

5 vxK&^^>z.t\z^y), (n) T^^n-s-f^tj^tsn^o ^©ft 

(H) £#D>S?«#: (XIV) Xg2-2t|WI^tbTRjS$-&S 

^<ttj;D, — «a; da) -essnsft-&«&3&J#e>tis. 

Ig 4-3-4-5 

(la) &T©±5fcEfck:J;oTfcf§S;i<!:a«T#5. 
10 Tfcfc>-&, 75/7;m-JHP?# (X) tT^hH (XXI) <h£, Ig3- 

i<tra«fc:bTK*$ii-*ci:t«fco, — ftsc (xxii) ^snsft^ttiAJie 

ns. .Sfct©^* (nil) a, fb-a-ti (xx) ttfx (tr^u^-M s?jtfn 

&® (XXII) (XVII) xn2-2tmU\ZLTKfeZliZ>Z.tiZ 

is .to, tt&to da) *s#ens. 



IS4-5 
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(XXIll) 



R S R 6 



Xg5-1 



(X) 




Xg5-4 



H0 2 C, 



R 4 R 3 



(XXV) 



R 5 R 6 




4 D 3 



<V>"B(OR 30 ) 2 

OH n H _ 
R R 6 

(XXVI) 




XIS5-5 




R 4 R 3 




^~B(OR 30 ) 2 
R 5 R 6 




(XX) 



R 8 

(R^OaB-^y 



(xiv) R 



9 



185-7 



(XXII) 




(la) 



(*CK R 3 , R 4 , R 5 , R\ R\ R 8 > R 9 , R 3 0 33 <fc Y 2 {3 ffi IE <*: IHiln? 
25-5) 

Ig5- 1 

75;7ji/3-;i/ii# (x) £jjfr-#>mwm* (nun ^mmm 

5 (09*. tf, fh7kFn77>, Wc^Vy. N, N-y^f F 
&£) *^©#fcTfcE£$i*£;i£teJ:0HlS5t (XXIV) T^$ft37 

, v7x-;i/*X*U^7> ? H, ~>7 / U >$^X^;k 1, 

5/;i/*;w?^-f3H, l- [3- (^?;u7$y) 7'nt°jw -3-x^;p* 
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£TcZ<D7 5. Fffimfc (HIV) tt, *;P*>ffiBI##: (XXIII) SffTfetg^ 

ZZ\£\Z&z>Th&Z>Z\ttf'?£Z>. 
XS5-2^<k^5-3 

z.<D\k%m axiv) («i*.fc£ fh7th*n77>aa 

■e-ssitJcfco, (xx) T^snsfl^»#*#&n5. 

Z-(Dik&m (XX) t#n>iS$# (XIV) Ig2 - 2 £R*fc LTK 

$1*3 ilt Kick — (la) T^snsft^ftdJi&ns. 

Ig5-4~5-7 

15 $Llttt&m (la) tt, &T©«fc5fcR£fc<i:oTfc#S;i£#T?#5 0 

t>%, r ^ ; 7 go (xxv) igs-itu 

«tLTRjS$"&*ttt«fcl5, -jKS (XXVI) "T?^$nSffc£*#*#£>n5. 
Z.(D{t^ (XXVI) &XS5-2tra#(CbTjg7cTSC:t{Cj;D— JH^C (XXII 

) •msnsMAifiens. *fcd©fls^«i (xxii) ft^ft (xx) 

m (nn) tfls^tt (xvii) t&xn2-2tm&\zLx%.i&zikZ>z.t) l z£r) 

, da) rff»n5, 

X=^-A lSfcH2fC*3^Tffl^e>n-5aj^t)M©-5^> 7Mj»J (XI) 
25 , (XII) (XV) «, X^-A 6 7 Cit^CiDilt'S £ t 
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<R 30 0) 2 B 



R 




(XIV) 



Xg6-2 




pcvii) 



IS6-3 



(XXVII) 



(XXVIII) 




If§6-1 



R 1 R 2 
Y lX^OH 

(XXX) 
Ph 3 P / DEAD 



IS6-4 



R 1 R 2 

(XXX) 
Ph 3 P/DEAD 



XS6-5 



R 1 R 2 
Y tX^OH 

(XXX) 
Ph 3 P / DEAD 





R 4 R 3 




(XII) (XI) (XV) 

R 1 , R 2 , R 3 , R 4 , R 5 > R<\ R 7 , R\ R\ R 3 \ Y 1 *5«k^Y 
2 &fiffB<h|WI«l:&D» Ph,PBhU7z-W77-f>^U DEADIi 
7 x /i?*;pjJ?>B6> ? 7;i/+JUxX'r;i/*^-r) 
IS 6- 1 



s (xxvii) -v&tsnz>7x./'-)Wsmfct7)\'3—)]/mwb (xxx) t& 



i^Mi^i \sxmmm\znto<DK&fcttt z 1 k «fc o , 



(xn) 



io tf;u&£jv$w e>ns. 

I® 6 - 2 ~ 6 - 4 

7x.J-)Vmmfc (XXVII) ^D>KRi# (XIV) t*Ig2-2tTOfc 

LTfci&z-&z>z\t\z&K), -jRS (xxviii) ^snsM^f ens. * 

(xxviii) «u 7i/-;i/ii#: (nix) tfc&m (xvn) t£i 

15 S2-2 tmUlzVTKfcZltZZ.tiZ&'DTbnZZtiP'V&Zo Z<Dfc-&m 

(xxviii) t7;io-;PBNW|c (xn) ts, is 6 - l £EI«fcLTfiBS£i* 

IS6-5 ' 
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7x;^si# (xxix) £7;P3-;mbs»# (nx) t*ig6-iti^ 

CbTTOtSutiaO, (XV) T?SStl5^«^&n5. 



R 7 

R 4 R 3 %9 



8 




(XIV) 



(XXVII) 



P 8 



R 4 R 3 R 7 



R 9 




(XVI J) 



R 4 R 3 



R 5 R 6 R 9 
(XXVIII) 




HO V( B(Or30)2 

R 5 R 6 
(XXIX) 



X^7-l 



2) ^ 



XgT-3 



v/ 

1) R^OaC^X 1 /^ 



XI§7-5 



&fcli 

1) R^OaC^X 1 /^ 
2) 



R 4 R 3 




R 7 
rvR 



R " (R M 0) 2 B^ 
(XXXII) 




R 8 Xg7-8 



R 4 R 3 



HO' 




(XIV) 



(xvii) 



R 5 R 1 



6 



(XXXIV) 



Xg7-2 



R 4 R 3 
R 5 R 6 



Xfi7-4 



XfS7-6 




R 4 R 3 



R 5 R 6 R 9 




B(OR 30 )j 



(Xlla) (Xla) (XVa) 

R\ R\ R\ R 6 , R 7 , R 8 , R 9 > R 30 , Y l *<kffY 2 HWEt 

5 too, R 20 «{g^7;i/+;^^b, xMitigf^fcfmiif^ 

T) 

IS7-1 



7x/-«#: (XXVII) tX^l/>**3/Kt*, TOttW 

xxxn) T^$ns^-&*^#&n*. 

Sfcdoffr&ft (mil) fck OToj:5&SiiStcfcoTfe^S2:td^#s 
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„ -ffctts 7x.;-)vmMfc (xxvii) tik&to (mi) fcft, ^Ffettw ( 

Wfcfck N, N-y^MM7iH, 7ir h - h U JUft <H) %g <MX 
+->lilXfM5ien5 0 u©7i7+yMxXfJ^, TOttM (09 

5 fh7tI«D77>fta «f, M&MtG^J (^7 > • 5rb^fc HP77 

m± h U 7 A& a v>xM7gT5 £ £ «fc 0 , -fb^fe (mil) tf*&5tts. 

Xg7-2 

£<Dit&%} (mil) ^FfgttM (0SAfc£ Ift^fWX ^PDtJn^A 

io &a ^ An^Mbiti, sfctt^g (mtx n, n - ^-r v 7°p tf;px^ 

(Xlla) 7?^$n«>^W#eti-g.o £©«fc5&Any>fcTO£LT«u M 
X fa m\&*-)W HJ|{b U X MJ 7 x-;|/tkt; 7 w >/E9*fb^it& 

15 , p- h;n>xMrMnU h'ftt'Wens. 

:OS7-3;}3cfcC£7-4 

{b£% (mill) £, i@7-i<h|wnitbTKJS$-&?)C:<htJ;D-« ( 

mm) T«$n«>^-&^#e.n-5o £©flj&4& (mm) x@7-2£ 

^«fcl/TEJ£$1*5££fc«k&Hft5$; (XIa) TSSnsM^fins. 
20 Ig7-5*3<fctX7-6 

fti'&ft (nix) i@7-i tra«tfcbTS«s**;:fcfc«kD— IKS ( 

XXXIV) T££nMJ&*##Sft*. ^0)itf>m (XXXIV) S> Ig7 -2 <h|SI 

«fcLT^«£l£*i:fcK:J;D-l85£ (XVa) tg^nsf^wi^n^. 

XS7-7*«kOf7-8 

25 fc£<» (mm) -fb^ti (mn) ttfu>imm# (xiv) i:§x^2- 
mm) «, (miv) <Mb-&fe (xvn) tsxf§2 - 2 tw*fcK*a 
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XVIII) , (XIX) (XXI) ttx^-A8ifc(i9 t^T^ffitckDSiiT 



R 4 R 3 



HO 



_. c \__ e 
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(XXXIIl) 



HO' 
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R 5 R 6 
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(5£«K R\ R 4 , R 5 , R<\ R 7 > R<\ R 9 , R 30 43<t^Y 2 «tfflEt^T 
&£) 



IS8-1 
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X?18-2feJ:r/8-3 
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{bf^d^tctD-ilSS; (xviii) (no T^£ft&7;i^t KiPS^ 
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R 4 R 3 
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(XIX) T^SftST^k HR^KfeWfttl*. 
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nxvn) x^9-2 tmm\zLTMttBTz>ct\z&K)-m: (xvno 

Ig9-5*5J:^9-6 
5 ft-a-ij (HIX) t7)l*MtM (XXXV) X@9- 1 £H?$l£LTaS£ 

•tir^JiiUcto-^ (xnvni) -e^$ti^b^ti^#e.ti§o z.<Dik-&fy) ( 
XXXVIII) x@9-2«tin#tLTJin7K^-r^c<hicj:D-JlK; (HI) T* 

io ft&m (xxxvii) «, {b^t/ (xnvi) t#v>Wtmmfc (xiv) t§xg2- 

XXXVII) (nXVIII) tfc'&tl (XVII) iOT2-2 

£ d £ cfc o T d <h#n?£ S„ 



15 7.+-A5(C^ViTfflVi6>tlSai^TO5S> #)I^>^IP$#: (XXIII) 
&J;tf (XXV) X^-Al 0t^«StJ:0Mii-r§c:<h^T#So 
X+-A1 0 

r 4 r 3 R 4 R 3 

" — L io-i \_/ 

. H0 2 C^O-^>-Y 2 




6 



1) R^OaC^x'/igs R s \ 

2) (xxm) 



R 4 R 3 



HO 



IglO-2 

^-B(OR 30 ) 2 HO 2 <VO-^T]>-B(OR 30 ) 2 

[6 IjR^OaC^xVjgs r5r 6 

(XXXI) 

(XXIX) 2) Afl7j< ^p (XXV) 

GSt* R 3 , R 4 , R 5 , R\ R 2 \ R 3 \ X l &£TSY 2 mm£m&V$>Z) 

7x.;-)mm& (xxvm to&m (xno ts, to^w n 
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z.t\z&y)—$c& (nun x^tL^it^mm%^n^>o 

5 X@ 10-2 

7i/-;nfJ»#: (xxix) igi o- 1 tmm\zLXK^^^>z\t\z^ 
<o-m^ (xxv) T^$n5^w#e.n?.o 



X^-A2, 4&&Z$5\Z&^Tm^n%#a>l&ms»& (XIV) teu TfTfig: 

^£S7;U3^->*;^-;i/^ck^*;i/7K^vST^-5{t:^ (xiva)^cttK 

(XlVb) te, X^-Al lfc^-r^t^DM-r-SCli^Tr^^. 



BnO 




(XXXIX) 



ian-1 



1) n-BuLi 

2) CO2 



BnO 




(UK) 



2) BK>y;wb 



C0 2 H 



ian-2 

1) Vilsmeier 

2) Bgfc 



BnO 




(LXI) 




C0 2 R 



20 



(LX1I) 



1*111-4 
1) (CF 3 S02) 2 0 




R' 



R 8 
(XlVa) 



20 y 3 - 



Xg11-6 



HO 

Hd 



n 

l B-f^C0 2 H 



8 



(XlVb) 



H 



R 8 
(XVIIa) 



fc«3£ ^M^£^U BnfK>yJH$it) 
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■ 

ZDgll-l~ll-3 

(XXXIX) «iS6fc*tJ#U^ftb, -MlkmM 
5 TV—)Wm& (LXI) VilsmeierS^<H{CctD*;i/5;i/X^ALfe 

(«*f& tert-y^;U7;pn-;k 2-^;p-2-^>a: 

ttcicfco, sfcm»8i*# ax) ^#e>ns. 
io ntt«tDHKS (lxi i) T^snsstfSxx^MPft^iens. 

XSl 1 -4%>&.tfl 1-5 

z<D{k&b (lxid ©7xy-;mfc*tSS, ?&H£)MIE (0!*fcl, 

15 ft-g>. 

><h£> Ig2-5£l^fc^;*tf£££fc«J;DHei£ (XI Va) TSSnsft; 
£W#£ft3 0 SfcCOsKP>Kxx-r;USI^(XIVa)fi, Any>fl^j|f 
&Bi$# (XVIIa) ttfX (tt3 7-M ^O^t^Rifc^tSit 
20 T 5. 

Igll-6 

(XlVa) tt, ^j*Klt«eoT7;U*U*j*«[*fflViTlP*5Mirf*Jl 

tfc«ko, -«5£ (xivb) TS$n^#D>ti»#6n§. 

HXIV) tt, X^-Al 2 \Z^-?Jjmz£iT ZZttfT'^Z. 
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2 



IS12-1 



R 4 R 3 



HO 



R 5 R 6 
(XXXII) 



1) *>i>Ml 

2) Mg££:lin~BuLi 

3) B(OR 20 ) 3 

(LXIV) 



BnO~°-\J^ B( ° R20)l 



R 5 R 6 



(LXV) 




1812-3 



1^12-2 



1) BKVS^Mfc 

2) !8S(cjsct***ms 



R* R 




XH12-4 



R 4 R 3 



HO^-/^\^ 
R 5 R 



HO' 



\ / 

-O-4_>-B(OR 30 ) 2 



R 5 R 6 



(LXVI) (XXXIV) 

(5£+, R\ R 4 , R 5 , R 6 . R 2( \ R 30 i3J:^Y 3 ttHiil3t|SI*T^^) 
Igl2-1 fecfctX 12-2 

K&m (mil) (M^^ 7K*ib^hu^A^n ©#stc^> 



in 



ft S. £®0-^>5?;Wb&ft£, tSCfct. Grignard&ISSfc 



«U^A{b£ftfcaaft&, *')llXfil' (LXIV) i£jfc£i*S::fcl::«fc!3- 
jH^C (LXV) T^$ft5{fc£W#bft3 0 ZOik&M (LXV) fgtfoT 

jtt'oswfcu jfijiSfciSUTip^jiiractt.fco— *k (xxxiv) -e^s 

ft«fl3#«»jW|l6ft*. 
10 Iil2-3*±tfl2-4 

i;fcffc-8r'#j (xniv) tt, &T®.£5fc£JSfc<fcoTfc&S££a*-i!€r5. "T 
fct>"5, fc^ti (xxxn) t\*x (tf^-n^-h) Ii2-5t 

^fcUTK^^S^tCckO-HRS; (LXVI) T££ftSfc£0to«*S5ft<5. 
^(Dit&m (LXVI) £, ^tjSCTjP7jc^t-5^<htJ:0^% (HXIV) 
15 7^#£>ft3. 
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1 I^^Tffll^n5ADy>{^lS^#: (XVIIa) <D?% 

Y 3 immm^rcu^mm^r$>^t^m (xvnb) 7+-a i 3 i^t 
■%m \z j; d m m. r 5 ^ t trc # § . 

3 

R 7 R 7 R 7 



H H 2) Pd, CO, R 20 OH 

LXVII (LXVIII) (XVIIb) 



1) (CFjSO^O 




1113-1 

y*y-)vmm& axvn) m&t^'K Aay>^j^^TSjs$ 

-fr3££K:J:0, -«5S (LXVII I) $ n&lkSmm ZftZo Z.<D/\U?> 
Iil3-2 

15 -C<D\\&m (LXVII I) ibU7;i/^D^^>x;P*>mi£7kft<t^MjiS$i±S 

TO-fr5^tfc<kt), — «sc (xviib) £ns e>n 5 » #ss 

X;W^>Fft£^«6>n3 0 *7s7^>@3W<hLT^ ffl&tf, hU7x 

25 
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& rj. Med. Chem.J 19773s 20#7-§-, p. 978-981) HfoT^t 

&©7j£©VK^©M^t:&D, fcSflP Ztmz&olzZtUb 

^HY7>^^-Xh, l^^X SfcttCCK-A (□l/yXh^->-A) 

20 73f-x h*J*>f ens. ^0j©ft^tsa^t3-&T^ffl$n-5 ; Ey75> 

. CP-671906HH;fc < ktfJ-115814&£##W t 5nS. *38W©flS^*ttt*^b-& 
if e>tl5„ *%BJ©<b^tJtm*'&t>-&T^ffl$n§CCK-A7zf-7 > hiL 
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Tit. mX\Z, Gff-7178£ctl£SR-146131&^We>nSo 

DPPIVRMfSk *J:tfSGLTiafttt3Wi*if SIX*. *^BJ©^iJ<i:m*--&t>-&T 
fritT&ffl >7 U >«5Ste«3^M©^#M £ LTtt, tf^U 

o^u^/x x>^u^7x wj^7>, <WV9V>. 

MCC-555, GI-262570, £<fctf JTT-501fc£ rfWf 6^5. #fPJ3©{t£-tl£iiS#- 
ficWtl/TH M^*5F, 7n;P7n/\°5 b\ h^ifSH, 7-feh 

20 )VVV7%U & <E> Zf\Z 5 3^ U ^ F (KAD-1 229) , WJ= F (AY-4166)*3d:at 
^ U 7 tf U F (Hoe490) fc fiftt* If 6 ft Z> . #56 IJU ©<ffe£tt £ m^-&fc*T^ffl $ 

iOfc&zf^BK^F- 1 (GLP-l)tLTtt, Mx.^ GLP-l(l-36)75 h\ GLP- 
25 1(7-36)75 F& J; ^LP-l (7-37) &£>^f£ft&„ *^BJ©^^tf£^^t» 
«$ffl£ft£DPPIV(dipeptidyl peptidase IV)|fi#Sl0^M£LTtt» MA 
fcf, P- 32/98, ;|3j;t^-DPP-728&£#*^tf&*l5. *3&9J©flrfMfe £ffi^-& 
fri*T{&ff!£tt<5SGLT(Na-dependent glucose cotransporter)Pl#^J£LT«, 
W001/16147, W001/68660, W001/27128, W001/74834, W001/74835, 
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WO02/28872, W002/44192, W002/53573, W002/64606, W002/68439, W002/68440, 
W002/98893, EP850948. JP12/08004K JP1 1/21243, IP09/1 88625 \ZM^tlft 

mmmtLxu. HUG-coAm.7tmmm.WM, m^t>^.m^m, 
7 j 7 w- vn. mt p mmm cetp Pi^j^ck^A c Armmm n*mvf ?» 

U^T^-K 7x/7-f^7-K ¥A7 4 7~UzS)W -»7^7^~K 

is7°uu -J?- y&sj$7 u j 74 t'v— vuEifimi^M. -^mmw^ 

#;tffi^-at)-&T^ffl$tl^>MTP (microsomal triglyceride transfer protein) 133.1? 
^JtLT«, BMS-201038, BMS-212122, &£^R-103757&£/^#tf £>;ft. 

20 3„ *^0J©itB-%tia^t»itT^ffl$tl^)CETP (cholesteryl ester 
transfer protein) ISMcD^tfiltLTWu 0!l7U£ CETi-U JTT-705, &<kZ$ 
CP-5 2941 4ft aOfi&Vf $ tl% . *fgfl OflS^4fe tft*^b*T«ffl 3 *l* A C A 
T(acyl-CoA:cholesterol 0-acyl transferase) liJI^J©fl;#:0iJ<h UTtt, ^J^: 
«\ 7A>5^(Cf-1011), *3j;^X7;^>5^(F-12511)ftdf^We,n^o 



m 
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&s Wilf) OMSfcfif lit bit itJfeS. 

*3891©fl:£fttt, >&mzfoVT, ^-TKl^U 



* 

10 (KMD-3213)fc£#W&n5. ^BJ©^tJ<i:ffl^t»i±T^$tl-&NK 1 
(Neurokinin 1) 7>^=f—^ hOJM^^tbTtt, 0H*fi, TAK-637fc 

-<DM,fcmtl,Tfo, KW-7 1 5 8fc&W*tf&n*. 

15 S**rs^ft (09* tf, ^i!7*^->7, flfeft, j|UK& 

mmu mmu msm* mmu nmu mm. &ssum. ®m%u mmi 



Q8-£©«£-*£Al BMIfcOilSO. 0 3mg~#93 0 0mg©$SlTT?, #MP& 
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f$.AiamcO®0. 0 0 3mg~$>j3 Omg©fS@i~C\ —m£1t 

10 

-So 

25 CIS^*^JfiTSfcJ6©*fi©«ll] 

1 

2-^>> ? ;i/^v-4- (4, 4, 5, 5-rh7^;i/-l, 3, 2-5** 



I 
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d 7 > - 2 — f ;w > 

4 - 'WAf 2 -h KD*->£&§g^>v*;U (2. 2 3g) 

BHz->£A (2. 2 9g) ON, N-y/WJVA75F (lOmL) 
fc, "*>SW:7d5F (0. 8 0mL) fc*fiTtetD*., 5 0*CK:T3l$raSH$ 

5 Lfc. Rfcfi£4fefc**los.» ff&x^TJiiitm #tt«l£zlc*5«fctfte»i<fcfi 

3t1j->/I^X3MI/= 6 / 1 ) fcT*&»U 4 -^>y-r;kt^>- 2 -^>v 

;fc**>*ASflK>5W (2. 8 7g) 

10 4 -^>^M+y - 2 -^>yJW^ ygISH^>yJl/ (2. 8 0 g) 
<D**;—)V (lOmL) trh7tHP77> (lOmL) S#»«tlc, 2m 
o 1 /■Lim.iti- V U ^ ( 6 . 3 9 mL) £fln*_, MMTFlZ 5 NpffilflH* 

bfeo SiS^'B-t/fc2mo 1/LigK (6. 3 9mL) StfiTCJll^., MEET 

«X^=4/1) fcT»»U 2-^>5/;^+->-4-t FP+~>sm# 
S^>^;i/ (0. 8 6g) £#fco 

2-^>yM+y-4-t Fa+y^|fSI^>yJl/ (0. 4 0 g) ttfU 
20 v> (0. llmL) ©^fb^5 1 l/> (1. 5mL) ^»T- bU7 

;|/^-p/^>7>;i/3lN>^»7jc^ (0. 2 2mL) Sin*., SjaTfc3 0^Hffl» 

25 - (iffiii : n-A^rij->/^X5 1 ;i'=6/ / l) tTffiSU 2 -^>v;U 

^i/-4-hU7;i/^-n^^>x;!/^x;i/^^&#^>^;u (o. 5 6 
g) 

z?)V (0. 5 6 g) , t*X (tt37-h) >*#n> (0. 3 3g),[tf7> 
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(y7x~MX7^;) 7iP-k>]^^DPA°7^'7A (0. 0 2 6 g) , 
MTs (v7i-MX7^/) 7xDt> (0. 0 2 0g) £«fctfS8b!j U £A 
(0. 3 5g) ©1, 4-S?*W> (8mL) tt&ifcft 1 0 0 *CICT 1 2 Pffld 

2 4g) 

'H-NMR (CDC 1 3 ) 6 ppm:1.35 (12H, s), 5.19 (2H, s), 5.33 
(2H, s), 7.28-7.39 (8H, m), 7.41-7.49 (4H, m), 7.82 (1H, d, J=7. 7Hz) 

10 

###12 

2-kFn+y-4- (4,'4, 5, 5 — t h 1 , 3, 2 -S^t^rlt 

2-^>i?)V^~y-4- (4, 4, 5, 3, 2-v 

15 mi07>-2--fJW MWSt^>z?)U (0. 2 4g) <D*#;—)], (6 
mL) /fh7tFD77> (6mL) lit, M7;HJ>3?fflfnF* 10% 

n?wj*Bm (o. osg) §jpx., mwmmmnT\z3mmtmvr£o m 

HJEETfc»»*«*L, (0. 146g) 

'H-NMR (CDC 1 3 ) 6 p pm : 1.37 (12H, s), 7.33 (1H, d, 
20 J=7. 9Hz), 7.45 (1H, s), 7.91 (1H, d, J=7.9Hz), 10.40 (1H, br) 

###13 

4-^-2- (N, N-y^^75 7) 7i/-Jl^ 
2-75/-4-^D : 67x7-;i/ (2. 2 7 g) £ 3 7 %*M7Jl/rk H 
25 (9. 5 5mL) ©7-fehxHJ;U (60mL) ®mz, 7kn>W$T. h 

UT-kh+vzK^b^^^hU^A (15. 4g) *Jn^, IfiTtMi^ 
Lfc. Kfcig£*j£ffl«X3 L ;i/,!:zKT#ffi&, *SSIfflfex5 1 ;i/*dftfflbfc. ^ 

M&T t & hi*®* u n e. tutsis* § -> u * 9 a ^ □ t h ^7 7 ^ - 
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(»tH»«f : n-^\^y/mm^)v=^/i) irons* u ^mitsm (2. 

2 4g) 

1 H — NMR (CDC 1 3 ) 6 ppm:2.64 (6H, s), 6.81 (1H, d, 1=8. 5Hz), 
7.15 (1H, dd, 1=2.3, 8.5Hz), 7.24 (1H, d, J=2.3Hz) 

5 

2—iV-fU\i)Vy3Lj-)V (3. Og) ©H^ (3 0mL) /V^)V7,)V 
^->F (1 5mL) m&mz., 4 8%^k7K» (1 5mL) ^i^T^T 

^v^AfcT^Lfc. ffiJ£T\Z®m%%£U HUfc^t/ (4. 6 2g) £ 

! H-NMR (CDC 1 3 ) 6 ppm: 1.24 (6H, d, 1-6. 9Hz), 3.17 (1H, 
15 septet, I=6.9Hz), 4.83 (1H, s), 6.62 (1H, d, J=8.4Hz), 7.15 (1H, dd, 
J=2.5, 8.4Hz), 7.28 (1H, d, J=2.5Hz) 

###15 

20 4-yPt-2-X^7i/-Jl/ 

1 H— NMR (CDC1 3 ) 6 ppm: 1.22 (3H, t, 1-7. 6Hz), 2.60 (2H, q, 
1=7. 6Hz), 6.64 (1H, d, 1-8. 5Hz), 7.17 (1H, dd, 1=8.5, 2.5Hz), 7.25 (1H, 
d, 1=2. 5Hz) 

4 - y^n^ - 2 - y°a ¥)Vy x j —)V 

25 'H-NMR (CDCI3) (5 ppm: 0.97 (3H, t, 1=7. 3Hz), 1.55-1.70 
(2H, m), 2.50-2.60 (2H, in), 6.64 (1H, d, l=8.5Hz), 7.16 (1H, dd, 1=2.5, 
8.5Hz), 7.22 (1H, d, 1=2. 5Hz) 
4-7'D^E- 2 - s e c -7>^7x/-;i/ 

'H-NMR (CD C 1 3 ) 6 ppm: 0.87 (3H, t, 1=7. 3Hz), 1.21 (3H, d, 
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J=6.9Hz), 1.55-1.70 (2H, m), 2.85-2.90 (lH.m), 6.63 (1H, m), 7.15 (1H, 
d, J=8. 5Hz), 7. 15 (1H, dd, J=2. 5, 8. 5Hz), 7.23 (1H, d, J=2. 5Hz) 
4-7*P ; e-2- t e r t -^71;^ 

'H-NMR (CDC 1 3 ) 6 ppm:1.38 (9H, s), 4.89 (1H, br s), 6.55 
5 (1H, d, J=8.4Hz), 7.16 (1H, dd, J=8.4, 2.4Hz), 7.35 (1H, d, J=2. 4Hz) 

'H-NMR (CDC 1 3 ) 6 p p m : 1. 50-2. 10 (8H, m), 3.12-3.25 (1H, 

m), 4.84 (1H, s), 6.64 OH, d, J=8.5Hz), 7.15 (1H, dd, J=2. 5, 8.5Hz), 

7. 28 (1H, d, J=2. 5Hz) 
10 4->^P ; E-3-X^;i/yxy-Jl/ 

'H-NMR (CDClg) 6 ppm:1.21 (3H, t, J=7.6Hz), 2.69 (2H, q, 

J=7. 6Hz), 4.85 (1H, br s), 6.55 (1H, dd, J=8. 6, 3.0Hz), 6.73 (1H, d, 

J=3.0Hz), 7.35 (1H, d, J=8. 6Hz) 

4 - y'u^- 3 - 7°P x J -)V 
15 'H-NMR (CDClj) 8 ppm:0.98 (3H, t, J=7.4Hz), 1.58-1.69 

(2H, a), 2.61-2.66 (2H, m), 6.55 (1H, dd, J=8. 6, 3.0Hz), 6.71 (1H, d, 

J=3.0Hz), 7.35 (1H, d, J=8. 6Hz) 

'H-NMR (CDClj) 8 ppm: 1.21 (6H, d, J=6.9Hz), 3.30 (1H, 
20 septet, J=6.9Hz), 4.86 (1H, br s), 6.55 (1H ,dd, J=8.6, 3.0Hz), 6.77 
(1H, d, J=3.0Hz), 7.36 (1H, d, J=8. 6Hz) 

4 - ?U 2 -- f V ~f O \£.)V£W£WL* 
25 4-7'P ; E-2— rV^Otf;U7x/-;W (0. 5 g) <htfUv>(0. 28 
mL) (DWc^Vy (5mL) fl^ftfc, fc'&MWT, KU7Md^^>7 

)\/i^yn.wm co. 4 7mu 1 o^wtfc. R&m&b&wftt 
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* 

tltcm&y!l*>' i ) Xtrfrtl 7 k? h!f 77 J- m&®i&: ^X^I/X-t- 
;!//n-^\+iJ->=l/l 0) £TffgU *?>7>)\s*>m4-yn±-2- 
1V7°U\i)V7^~)V (0. 7lg) 

Z(D*$>X)V-fc>M4-7'n*:-2—(V7°n}£)V7^-)l (0. 7 1 g) 
5 , BW^7iSV& (0. 0 2 3g) > 1, 3-t*X (i?7 3L-)VtsX7 J /) 7° 

(0. 0 42 g) *ct^>Ux^;i'7$> (0. 6 3mL) (D*?/-)l 
(6mL) /v*97UyUW^>F (9mL) 5 5t-tf[:Kif 1 

j£: yX^H-f;l//n -^t>= 1 / 1 0) {ZTWML, ^Mit^m (0 
. 3 5 5 g) Sfife. 

'H-NMR (CDC 1 3 ) 5 ppm: 1.24 (6H, d, J=6.6Hz), 3.65-3.80 
(1H, m), 3.88 (3H, s), 7.35 (1H, dd, J=8. 2, . 2.0Hz), 7.53 (1H, d, 
15 J=2.0Hz), 7.61 (1H, d, J=8. 2Hz) 

4 - 7o t - 2 - 7 7o fc!;P£ j* ( 0 . 4 1 g ) t7m\t u W 
20 A-7j<» (0. 6 7g) O* (lmL) /I, 4-^^> (3mL) M£ 

mwr\z5Bmmwvrc 0 z.(D&fom&m\z 2mo i/l^® ciomL 
) *n7i. mm^jixmiau mmTizmm^^m. m^nrcym^nm 

6 (m^mm-.wm^jir/n-^y-y) \zTmmv, ^m^m (o. 2 

7 6 g ) £|#7c„ 

25 1 H — NM R (DMSO-d 6 ) 6 ppm: 1.19 (6H, d, J=6.9Hz), 3.69 

(1H, septet, J=6.9Hz), 7.47 (1H, dd, J=2. 1, 8.3Hz), 7.58-7.61 (2H, m), 
13.10 (1H, br s) 

##M8 
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ttJ&-t%7u^7 i/-MfflK ##0iJ6£J;tf 7 tmmzLTSTF(04k& 
4 - yn^- 2 -X3M1/£S« 

J H — NMR (CDC 1 3 ) <5 ppm:1.26 (3H, t, J=7.4Hz), 3.03 (2H, q, 
5 J=7.4Hz), 7.42 (1H, dd, J=8.6, 2.0Hz), 7.47 (1H, d, J=2.0Hz), 7.89 (1H, 
d, J=8.6Hz), 11.0 (1H, br) 

1 H — NMR (CDC 1 3 ) <5 p p m : 0. 99 (3H, t, J=7.2Hz), 1.60-1.70 
(2H, m), 2.95-3.05 (2H, m), 7.42 (1H, dd, J=8. 3, 2.0Hz), 7.45 (1H, d, 
10 J=2.0Hz), 7.89 (1H, d, J=8.3Hz), 11.0 (IH, br) 
4 -^nt- 2 - s e c 

'H-NMR (CDC1 3 ) 6 ppm:0.86 (3H, t, J=7.3Hz), 1.25 (3H, d, 
J=6.7Hz), 1.55-1.70 (2H, m), 3.65-3.75 (1H, m), 7.40 (1H, dd, J=8. 5, 
1.9Hz), 7.52 (1H, d, J=1.9Hz), 7.80 (1H, d, J=8.5Hz), 11.5 (1H, br) 
15 4-yD€-2-tert- ttJV&M&Wt 

'H-NMR (CDC 1 3 ) 6 ppm:1.46 (9H, s), 7.35-7. 45 (2H, m), 
7.66 (1H, d, J=1.7Hz), 10.5 (IH, br) 

1 H — NMR (DMSO-d 6 ) 6 p p m : 1. 45-1. 68 (4H, m), 1.70-1.85 
20 (2H, m), 1. 93-2.05 (2H, m), 3.62-3.72 (IH, m), 7.46 (IH, dd, J=2.0, 
8.4Hz), 7.55-7.60 (2H, m), 13.12 (IH, br) 
4-7*O^E-2- (N, N-y^W$;) &&W8t 

X H — NMR (DMSO-dj) 6 ppm:2.81 (6H, s), 7.32 (IH, dd, 
J=1.9, 8.4Hz), 7.62 (IH, d, J=1.9Hz), 7.70 (IH, d, J=8.4Hz), 15.55 (IH, 
25 br) 

'H-NMR (CDC 1 3 ) 6 ppm:1.90 (3H, s), 7.70-7.77 (3H, n) 
'H-NMR (CDC 1 3 ) 6 ppm:1.27 (3H, t, J=7.5Hz), 2.82 (2H, q, 
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J=7.5Hz), 7.64 (1H, d, J=8.2Hz), 7.77 (1H, dd, J=8. 2, 2.3Hz), 7.97 (1H, 
d, J=2.3Hz), 11.5 (1H, br) 

4-7*p ; E-3-ya \a\&M.W8t 

1 H — NMR (CDC 1 3 ) 6 ppm: 1.00 (3H, t, J=7.4Hz), 1.65-1.75 
5 (2H, m), 2.75-2.80 (2H, in), 7.64 (1H, d, J=8.4Hz), 7.76 (1H, dd, J=8.4, 
2.1Hz), 7.94 (1H, d, J=2. 1Hz), 11.0 (1H, br) 

4-^nt-3-^yyDW^ifi 

1 H — NMR (CDC 1 3 ) <5 ppm: 1.29 (6H, d, J=6.8Hz), 3.35-3.45 
(1H, m), 7.65 (1H, d, J=8.3Hz), 7.76 (1H, dd, 1=8.3, 2.3Hz), 8.01 (1H, 
10 d, 1-2. 3Hz), 11.0 (1H, br) 

4-yPt-2-/fMJl/77 -)V5rWm. 

'H-NMR (CDC 1 3 ) 6 ppm: 2.47 (3H, s), 7.32 (1H, dd, J=8. 4, 
1.8Hz), 7.39 (1H, d, J=1.8Hz), 7.98 (1H, d, J=8.4Hz) 

1 5 ###0 9 

4 - ^>yM+>- 2 - k H P+y^ia^^ (0. 3 0 g) tmmti 
(0. 3 2g) ©N, N-y^?MM7SF (2. 9mL) U^Mz, 
■g.U.m.WT. 30itX.^)V (0. 14mL) £in?L HMNCT1. 6 B#r^> 5 

20 o-cim. mmmwvrc. k^m^z^m^ mm^jirmmu m 

&ktt&m (0. 2 9g) £f#fc 6 

1 H — NMR (CDClj) d ppm: 1.45 (3H, t, J=6.9Hz), 3.85 (3H, s), 
4.07 (2H, q, J=6.9Hz), 5.09 (2H, s), 6.50-6.60 (2H, m), 7.30-7.50 (5H, 
25 m), 7.83 (1H, dd, J=0. 9, 7. 9Hz) 

1 0 

o 
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'H-NMR (CDC 1 3 ) 6 ppm:3.83 (3H, s), 3.84 (3H, s), 5.07 
(2H, s), 6. 50-6.60 (2H, m), 7.25-7.45 (5H, m), 7. 80-7.85 (1H, m) 

5 'H-NMR (CDC 1 3 ) d ppm:1.35 (6H, d, J=6.0Hz), 3.84 (3H, 
s), 4.52 (1H, septet, J=6.0Hz), 5.09 (2H, s), 6. 50-6.60 (2H, m), 7.30- 
7.45 (5H, m), 7.75-7.85 (1H, m) 

"##00 1 1 

10 4-tFD + y-2-/h^I||^ 

4-^>v;p^->-2-/ h^^Mm^k^Ji (3. 0 8g) ro^^y- 

)V (5mL) /fh7hh'n77> (7. 5mL) m^W.Z. IS7;W>| 

h^t, i oj^A-^^^A^m (o. 3g) &MXs m&*.mm-m%T\z2mm 
mwvtco mm^m^ mm^m&r\zm^L, ^m^m (2. 0 2g) * 

15 %Tco 

'H-NMR (CDC 1 3 ) <5 ppm:3.84 (3H, s), 3.86 (3H, s), 6.41 
OH, dd, J=2.2, 8.5Hz), 6.44 (1H, d, J=2.2Hz), 7.77 (1H, d, J=8. 5Hz) 

1 2 

2 -x h^z/- 4 - 1 Ka^^ESR*^;!/ 

'H-NMR (CDC 1 3 ) 6 ppm: 1.47 (3H, t, J=7.3Hz), 3.84 (3H, 
s), 4.08 (2H, q, J=7. 3Hz), 5.13-5.16 (1H, m), 6.39 (1H, dd, J=2.4, 
25 8.5Hz), 6.43 (1H, d, J=2.4Hz), 7.78 (1H, d, J=8. 5Hz) 

'H-NMR (CDC 1 3 ) <5 ppm: 1.37 (6H, d, J=6.0Hz), 3.84 (3H, 
s), 4.52 (1H, septet, J=6.0Hz), 6.35-6.50 (2H, m), 7.70-7.80 (1H, m) 
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###1 1 3 

4-tFD^y-2-/h^y^lf^^ (2. 0 2 g) <ht°Uv> 
(0. 14mL) <Dmt^U> (1 5mL) Mt» *3fc8t#T» hU^M" 
5 a**>x;M%>WteJcft (2. 2 4mL) £Jq*., ilTIC3 0^F«Lfc. 

7K*i:Mln^ti7jcTSfe^ U i*ltv fcTte*|*& MEETfcjgJS 

3\>M3. 4 9 g) 

(3. 4 9 g) tffifflt (9 0%, 0. lmL) ©fflflfc (1 OmL) -# (2m 

15 M:»^X^;i//n-^U-» fcTtt«U mMit^m (1. 2 5 g) £f# 

'H-NMR (CDC 1 3 ) 6 ppm:4.12 (3H, s), 6. 98 (1H, d, 
J=2.5Hz), 7.07 (1H, dd, J=2. 5, 8.7Hz), 8.29 (1H, d, J =8. 7Hz) 



20 1 4 

'H-NMR (CDC 1 3 ) 6 ppm:1.61 (3H, t, J=6.9Hz), 4.37 (2H, q, 
25 J=6.9Hz), 6.97 (1H, d, J=2.2Hz), 7.06 (1H, dd, J=2. 2, 8.8Hz), 8.31(1H, 
d, J=8. 8Hz) 

'H-NMR (CDC 1 3 ) 6 ppm: 1.53 (6H, d, J=6.0Hz), 4.86 (1H, 
septet, J=6.0Hz), 6.97 (1H, d, 1=2. 2Hz), 7.04 (1H, dd, J=2.2, 8.8Hz), 
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1 5 

3- lh^>-4-H- htlf|l» 

1 H — NMR (CDC 1 3 ) <5 ppm:1.39 (3H, t, J=7.2Hz), 1.50 (3H, t, 
J=6.9Hz), 4.16 (2H, q, J=6.9Hz), 4.37 (2H, q, J=7.2Hz), 7.36 (1H, dd, 
J=8.0, 1.6Hz), 7.42 (1H, d, J=1.6Hz), 7.84 (1H, d, 1=8. 0Hz) 
10 4-3-K-3--fVyn^^>^,ES#X^Jl/ 

1 H — NMR (CDC 1 3 ) <5 p p m : 1. 35-1. 45 (9H, m), 4.37 (2H, q, 
J=7.1Hz), 4.60-4.75 (1H, m), 7.34 (1H, dd, J=8. 1, 1.8Hz), 7.44 (1H, d, 
J=1.8Hz), 7.84 (1H, d, J=8. 1Hz) 

4- 3-H-3-yn tti&Mmtttfr 

15 1 H — NMR (CDC1 3 ) 6 ppm:l.ll (3H, t, J=7.4Hz), 1.39 (3H, t, 
J=7. 1Hz), 1.80-1.95 (2H, m), 4.05 (2H, t, J=6.4Hz), 4.37 (2H, q, 
J=7. 1Hz), 7.35 (1H, dd, J=8. 1, 1.8Hz), 7.42 (1H, d, J=1.8Bz), 7.84 (1H, 
d, J=8. 1Hz) 

20 1 6 

4-3-F-2, 5-y^?JI/7x/^ (1. 0 g) , g^A^i^A (0. 
04 5g) , 1, 3-tfX (y7iZMX7^/) 7*D/t> (0. 0 8 3 g) 
&£tfhUX3MI/X5> (0. 9 0mL) <D*9J—)V (2 OmL) . i?**?)], 
25 X^*+yF (3 OmL) m&$L&* 6 Ot3— KflliWIfJMBftTlClMaWbfc. 

&®B. : n - A^it>/g^X^;U= 10/1-3/1) ttilL. 4-hH 
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D*->-2, S-y/^lft^^ (0. 16g) £f#7c„ 
1 H — NMR (CDC 1 3 ) <5 ppm:2.23 (3H, s), 2.53 (3H, s), 3.85 
(3H, s), 4.94 (1H, br s), 6.62 (1H, s), 7.77 (1H, s) 
4-kh'D+y-2, S-Vt&V&M&ktf-JV (0. 1 4 4 g) tWz? 
5 > (0. 0 9 5 g) omt^Vy (lOmL) *»«#T» hU7;U 

:*n**>X;M*>K&zM& (0. 2 7g) ^JPtL MTfc3 0$HSH£#Lfc. 

10 & : n - / \^-b->/imx5 L ;i/= 10/1) fcT«f»U M^ft ( 0 . 22 
6g) £#fc. 

*H — NMR (CDC 1 3 ) 6 ppm: 2.36 (3H, s), 2.58 (3H, s), 3.90 
(3H, s), 7.12 (1H, s), 7.87 (1H, s) 

1 5 1 7 

3-*h^>-4- (4, 4, 5, 5-fh7^-l, 3, 2-v:t^+btf 

/tU>ix^ (1. Og) £hfl)v>> (0. 4 5mL) V>Wc^Vy 
(5mL) Sit, *WT, H'Jy;^P^^>X;^>^iE7jc% (0. 9 
20 4mL) *JPA, 1 07>fWbfc. IfSI^lmo l/LHititX? 

*'>9AfcTl8ftLfc. a*JET£i88E&@SU #&nfc8HBttfc5'U 
7Ai?D7h^77^- (jSHHSfif: «X7 c -;i//n-^1f>=l/ / l 0) K 
TH584U 3-^ h+-> - 4 - F 'J 7MD^^>XW-JW^^If |l 
25 ^ (1. 4 7g) £t#fc„ 

3 b*y-4- b u 7;i/^-p^^>x;i/3jNx;i/^-^^m#i?x^;p (o . 

66g) , fcf* (tf7-n^-h) 5?jJ?0> (0. 56g) , [t'X (-77XXJI/ 
^7^7) 7xDt>]'77Day?7'77i* (0. 0 4 4 g) , tfT, (i?7i 
X ;1/tJn7, 7 > ) 7iDt> (0. 0 3 3 g) &£^M#U^A (0. 5 9 
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g) 01, 4 (4mL) ?H£#»£, 8 01C(:T2 4^F B »Lfc. 

■ 

5 *-tJ->=l/5) tT»8b, mmik&® (0. 0 7 9 g) £#7c e 

1 H — N M R (CDC 1 3 ) 6 ppm: 1.36 (12H, s), 1.40 (3H, t, 
J=7. 1Hz), 3.89 (3H, s), 4.38 (2H, q, J=7.1Hz), 7.50 (1H, d, 1=1. 3Hz), 
7.60 (1H, dd, J=1.3, 7.6Hz), 7.69 (1H, d, J=7. 6Hz) 

10 ###| 1 8 

4-*;p^->- 2 h^->7i^Ma>i 

3-^h+v-4- (4, 4, 5, 5-fh7^^l/-l, 3, 
itsU^y-2--i)V) jflfftx^ (0. 0 7 5 g) ©7j< (lmL) , rh7 
tHD77> (4mL) fi«tfc, S»T, **S3C7*»?-HJ#A (0. 
15 15 7 g) £ill/t, mumZ-Tl 0 5>raSHtbfc. SfSg^*f:2mo 1 /L& 
16(0. 0 8 2mL) £jta*., $ &fc£SiTfc 2tt|«Bt#fk #*3«fctflflRx? : 

•^AfcTiaftLfc. ateTfc»«E£@*U 4-Xf+yM#-^-2-^h 
+->7i-Mn>l (0. 0 4 9 g) £#7c 0 

20 ^0 4-xh4 1 ->7j;^x;i/- 2 -pc h^->7i-Mn>t (0. 049 

g) 0* (lmL) , 1, 4-i?ttD-> (lmL) S^fc, TkKfcU^tfAl 
*»* (0. 0 9 2 g) £iP7L liaTCWWc M^»i:2mo 1 
/Lmm (1. 0 9mL) £*Px., ffi&T\z®M*%£LtzL. &e>ttftm&®& 

7KT^mLs mmiksm (o. o 3 5 g) 

25 1 H — NM R (DMSO-d 6 ) 6 ppm: 3.84 (3H, s), 7.44 (1H, d, 
J=1.2Hz), 7.51 (1H, dd, J=1.2, 7.5Hz), 7.58 (1H, d, J=7.5Hz), 7.91 (2H, 
s), 12.93 (1H, br) 

1 9 
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2— tV7u\*)\,-4- (4, 4, 5, 5—5rh7^^;i/- 1, 3, 

'H-NMR (CDC 1 3 ) 6 ppm:1.28 (6H, d, J=6.6Hz), 1.35 (12H, 
s), 3.55-3.70 (1H, m), 3.89 (3H, s), 7.60-7.70 (2H, m), 7.82 (1H, s) 

10 ###12 0 

(2-7t?Jl/-4-^Dt7xy+y) BB. 

5-7nt-2-hFn^>7th7xy> (l. 0 g) tmMti^OA (0 

. 9 6g) <DN, N-^5P;M^l|/£75 H (lOmL) B'&ttfc, MMWfrT 
, T'DMlfJV (0. 6 2mL) £Jn*.> ifil(It^»l/c, fcfcB 

2 - 7-fe5P;i/- 4-7Dt7i/+y) PiD: W£#7c„ 

Z\(D (2-7t?Jl/-4-7D : E7xy+y) ft^X^^X^y-^ (5m 
L) fcjgJBU 2mo l/LyJc^^hU^AzK^ (5mL) £in*., SMT 
20 ClJtfWLfc. SJS?I-&#I(C2mo 1/LHi? (7mL) £iD;L$H4<i: U 
,«^T^fP*»*5c);»mx^;i/§Jl0Afco ^M*^fi«> **.ktflSftl* 

sn^w^^ii (Ma*ji:»sx5 L ;i//n-^u-» izxmmu 

gmtGW (0. 8 5g) 
25 1 H — NMR (CDClj) <5 ppm:2.67 (3H, s), 4.75 (2H, s), 6.85 
(1H, d, J=8. 9Hz), 7.62 (1H, dd, J=2. 5, 8.9Hz), 7.89 (1H, d, J=2. 5Hz) 

2 1 

(4-7*D ; E-2-tFD+y^?;l'7x; + y) BM 
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1 H — NM R (DMSO-d 6 ) 6 p p m : 4. 52 (ZH, s), 4.70 (2H, s), 
6.83 (1H, d, J=8.7Hz), 7.34 (1H, dd, J=2.6, 8.7Hz), 7.49 (1H, d, 
5 J=2. 6Hz) 

» 

###| 2 2 

[2-< 77Pt?)l/-4- (4, 4, 5, 5-rh7^l/-l, 3, 2-i^t 

io 4-^nt-2- fyypt°;i/7xy-;i/ (l. og) ^itfj u (o. 

9 6g) (DN, N-y^fJl/^l/A75 H (5mL) il-g-jftK:, ^U^BM^ 
?J)V (0. 8 8mL) <£Jn^ tfiTH,iWLfc„ KiS^fefczk^ioegt 

o) fc-oiisu (4-^-2-^yyDt>7xy+y) wm^y-J)V ( 

1. 7 Og) 

CO) (4-7^-2— f 77°Pt?Jl/7x/=lr>') @^^>v;P (0. 2 5g 
) , t:7 (k't3 7-h) >^P> (0. 19g) , [fc*7 (-77x^77 
20 ^7) 7xP-ir>]-77PP/\°^7'7A (0. 0 15g) > tf7 (i?7x^;i/3jN 
77^7) 7iDt> (0. 0 1 lg) U "7 A (0. 20g) 01 

, 4-^+i7-> (4mD i o ov\zx 2 4 mmmwvtco Ki&m 

25 /HtlfJl'= 3 / 1 ) fcckD^SU [2— ry7*Otf;P-4- (4, 4, 5 
. 5-fh7^-l, 3, 2-yW#07>-2-<;W 7x/+y] 

B*"*>sw (o. 2 4g) 

[ 2 — f 7 7°P tf 4 - (4, 4, 5, 5-fh7^-l, 3, 2-v 
^it^P'7>-2—r;0 7i7+y] K^^TVl/ (0. 2 4g) 1 1 0 % 
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t 

A7^^Ak* (0. 0 5g) ©X*/-Jl/ (lOmL) MU^Mm 

0. 1 5 6 g) zmtco 

1 H — NMR (CD 3 OD) 5 ppm:l.Z3 (6H, d, J=7.1Hz), 1.33 (12H, 
5 s), 3.35-3.45 (1H, m), 4.70 (2H, s), 6.79 (1H, d, J=8.3Hz), 7.53 (1H, 
dd, J=1.5, 8. 3Hz), 7.61 (1H, d, J=1.5Hz) 

###| 2 3 

[S-^JV- 4- (4, 4, 5, 3, 
10 D7>-2-<;W 7x/^y] it 

1 H — NMR (DMSO-d 6 ) (5 ppm: 1.28 (12H, s), 2.42 (3H, s), 
4.67 (2H, s), 6.69 (1H, dd, J=1.4, 8. 2Hz), 6. 72 (1H, d, J=1.4Hz), 7.55 
15 (1H, d, J=8.2Hz), 12.94 (1H, br s) 

###| 2 4 

4-11)1$*^* h^v-3-xK+v73i-;i/^P>^ 
4-7'n€-2-Xh+y7x/-J|/ (1. 6 9 g) <LmWift U 7A (1. 6 
20 2 g) ©N, N-~y^)V^)VA7S. H (lOmL) 7'P^E^X^ 

0 4mL) §*PA, MT^«#L,feo S«-a-t)t7K^<t»m 

25 ) fcTttfiU (4-7'P ; E-2-Xh^v7'aiy , 4 L v) »X^;U (2. 26 
g) 

£® (4-7"Dt-2-x^y7iy^» Smx^U (2. 2 6g) , t* 
X (t!^-37-h) v#P> (2. 08g) , Ct*X (y7iZW/;7-f;) 
7xOiz>]y^anA7yvA (0. 1 6 g) , tiX (y7xiWX7^/ 
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) 7iDt> (0. I2g) te^ZMmfiVO^ (2. 2 0g) <D1, 4-v* 
W> (lOmL) m&m:* 10 0t:i:T2 4«^lfc o SJfr^tJ £ v 

5 fJN10/l-5/l) fcTftSIU [2-Xh^>-4- (4, 4, 5, 5 
-7-h 7 1, 3, 2-> ? ^it^o^>-2—f;0 7i7^y] It® 

X5^;V ( 2 . 2 8 g ) 

[2-X^>-4- (4, 4, 5, 5— fh^Jhl, 3, 2-v 5 ^ 

«d7>-2-- f;» 7i/^->] Mx^;u (o. 1 5 g) ©x^y-jk ( 

10 lOmL) ifc 2mo l/L7K^ffc^h'J^A7]c^ (2. 1 4mL) £in 
X., 6 0'CtT3B$F^#b7Co SJS^^C7X^J;»^X^;i/*iD^, 

%® (0. 0 6 6 g) £#7c 0 
15 'H-NMR (DMSO-d 6 ) <5 p pm': 1. 20-1.40 (3H, m), 3.95-4.15 
(2H, m), 4.60-4. 75 (2H, m), 6.75-7. 45 (3H, m), 12.91 (1H, br) 

#*t#!l 2 5 

20 4-^D^E-2, 6-^f;i/7x/-;i/ (1. 0 g) tM^U^A (1. 
0 3g) CDN, N-y^fM;PA75 K (lOmL) M&WtZ, ^atftSx 
(0. 6 6mL) Sin*., 8 0*CK:T3 lt»l/fc. RjESS^»K:7Kfe«fc 

0) fcTfSL, Ilft^ft (1. 2 9g) £#7Co 

1 H — NMR (CDClj) 6 ppm:1.33 (3H, t, 1=7: 2Hz), 2.27 (6H, s), 
4.30 (2H, q, J=7.2Hz), 4.36 (2H, s), 7.14 (2H, s) 
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#5§-#l 2 6 

5 X H— NMR (CDC1,) 5 ppm: 1.20 (3H, t, J=7.1Hz), 2.18 (3H, 
s), 4.16 (2H, q, 1=7. 1Hz), 4.80 (2H, s), 6.82 (1H, d, J=9.1Hz), 7.20- 
7.40 (2H, m) 

(4-7 r O ; 6-2-^DP7x7^v) ffKX^Jl/ 
1 H — NMR (CDC 1 3 ) 6 ppm: 1.21 (3H, t, J=7. 1Hz), 4.17 (2H, q, 
10 J=7. 1Hz), 4.93 (2H, s), 7.04 (1H, d, J=8.9Hz), 7.42-7.50 (1H, m), 7.69 
(1H, d, J=2.2Hz) 

1 H — NMR (CDClj) <5 ppm: 1.21 (3H, t, 1=7. 1Hz), 4.17 (2H, q, 

J=7. 1Hz), 4.89 (2H, s), 7.00-7.60 (3H, m) 
15 (4-yDi-3-/^7i/^y) Bflf^ 

'H-NMR (CDC1 3 ) <5 ppm: 1.21 (3H, t, J=7. 1Hz), 2.30 (3H, s), 

4.16 (2H, q, J=7.1Hz), 4.76 (2H, s), 6.68-6.76 (1H, m), 6.97 (1H, d, 

J=3. 1Hz), 7.45 (1H, d, J=9.0Hz) 
(4-^Dt-3, 5-y^^7i7+y) lHfcX^tt> 
20 'H-NMR (CD C 1 3 ) 6 ppm: 1.30 (3H, t, J=7. 2Hz), 2.37 (6H, s), 

4.27 (2H, q, J=7.2Hz), 4.57 (2H, s), 6.65 (2H, s) 
[2, 6-i?*7JV-4- (4, 4, 5, 5-f b7^- 1, 3, 

'H-NMR (CDC 1 3 ) 6 p p m : 1. 30-1. 35 (15H, m), 2.30 (6H, s), 
25 4.30 (2H, q, J=7.2Hz), 4.40 (2H, s), 7.48 (2H, s) 

(4-3- K- 2, 5-y/fJ|/7i/^» ffltX^fl/ 
'H-NMR (CDCI3) 6 ppm: 1.30 (3H, t, J=7.2Hz), 2.20 (3H, 
s), 2.36 (3H, s), 4.27 (2H, q, J=7. 2Hz), 4.60 (2H, s), 6.59 (1H, s), 
7.55 (1H, s) 
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2 7 

2- (4-yat-2, 6-^^7iy^-» x^y— ;p 

(4-7*n^-2, 6-v^^7xy^~» mm^)V (0. 78g) Of 
5 h7tFD77> (5mL), X^/-;i> (5mL) 7jc^b*7^± 
h'J^A (0. 2 1 g) £Jnx., lSTH4lf»Lfcc MJ5&?I-a-tl<&7jcT% 

10 2) £TltSU mmc&m (0. 6 5g) 

1 H— NMR (CDC 1 3 ) 5 ppm:2.08 (1H, t, J=6.2Hz), 2.26 (6H, s), 
3.85-3.90 (2H, m), 3. 90-4. 00 (2H, m), 7.15 (2H, s) 

##M 2 8 

1 5 *foS-f£ 7 x 7 ^~>@^X^;i/M^#:^ffl V\ 2 7 £ |WJ$lk: LT, OT 

2- (4-7D€-2-^f^7xy^y) x^/-;p 

1 H — NMR (CDC 1 3 ) 6 ppm:2.21 (3H, s), 3.94-4.08 (4H, m), 
6.69 (1H, t, J=8.2Hz), 7.12-7.32 (2H, m) 
20 2- (4-7D€-2-7007i7^/) JL$J-)V 

1 H — NMR (CDC1 3 ) <5 p pm : 3.95-4.04 (2H, m), 4.08-4.16 (2H, 
m), 6.82 (1H, d, J=8.7Hz), 7.32 (1H, dd, J=2. 2, 8.7Hz), 7.51 (1H, d, 
J=2. 5Hz) 

2- (4-7D ; E-2~7MD7iy^y) X^/ — )V 
25 1 H — NMR (CDCI3) 5 p pm : 3. 94-4. 00 (2H, m), 4.08-4.16 (2H, 
m), 6.87 (1H, t, J=8.7Hz), 7.15-7.30 (2H, m) 
2- (4-7P : 6-3-y7 c ;i/7x/^'» JL$y-)V 

'H-NMR (CDC 1 3 ) 6 ppm:2.36 (3H, s), 3.90-4.00 (2H, m), 
4.00-4.10 (2H, m), 6.63 (1H, dd, J=3.0, 8.6Hz), 6.81 (1H, d, J=3.0Hz), 
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7.40 (1H, d, J=8.6Hz) 

2- (4-7*n ; E-3, 5-y^fJI/7i/^» 

1 H— NMR (CDC 1 3 ) <5 ppm:1.96 (1H, t, J=6.3Hz), 2.38 (6H, s), 
3.90-4.00 (2H, in), 4.00-4.10 (2H, m), 6.67 (2H, s) 
5 2- [2, 6-v^W-4- (4, 4, 5, 5-fh7^Jl/-l, 3, 2- 

1 H — N M R (CDC 1 3 ) 5 p pm : 1.34 (12H, s), 2. 15 (1H, t, 
J=6.3Hz), 2.30 (6H, s), 3.85-4.00 (4H, m), 7.50 (2H, s) 
2- (4-3— K- 2, 5-^^7i/^» x^y— ;u 
10 1 H — NMR (CDC 1 3 ) 6 ppm: 2.16 (3H, s), 2.38 (3H, s), 3.95- 
4.00 (2H, m), 4.00-4.10 (2H, m), 6.72 (1H, s), 7.54 (1H, s) 

#5t#J 2 9 

2- [2-^^;i/-4- (4, 4, 5, 5-7^7*3^- [1, 3, 2] -$> 

15 tt J &#u?>-2 — f;W 7i;^>] x^y-ju 

2- (4-7D ; E-2-^^7iy^» X^/-;l/ (5. 4 3g) , tfX 
(ti^-n^-h) xtfca> (6. 56g) , [t'7, (y7i^X7^f;) 7 
iDt^y^DD/^y^A (0. 52g) , h*X (y7x-J|/$X7^/) 
7xDt> (0. 3 9g) ^ctUW^U^A (6. 92g) Ol, 4~i?tt 

20 u-> (5 omD io ox;m.mmm%.T\zTi 5mmm&Lfco Mf£ 

TCW^fSU tf^nfe^^A^^A (iHigl : Six? Jl,/n 
-A^>=1/1) , i^Ty'J^W7A^D7h7 , 77^- OgtHfttt 
:»I^/n-A^t>=l/4) KTHftliU ^JSfb^fc (5. 2 6 g) 

25 1 H — NMR (CDC1 3 ) <5 ppm: 1.33 (12H, s), 2.24 (3H, s), 3.94- 
4.03 (2H, m), 4.06-4.16 (2H, m), 6.76-6.86 (1H, m), 7.56-7.68 (2H, m) 

3 0 

»JfirT57U— ;^ns ###02 9 fcRfRfcbTOT©fl:^tt£# 



WO 2004/072016 



PCT/JP2004/000893 



60 

2- [2-£OD-4- (4, 4, 5, 5-rh7/^- [1, 3, 2] -5? 

1 H — NMR (CDC 1 3 ) <5 ppm:1.33 (12H, s), 3.95-4.05 (2H, m), 

5 4.13-4. 23 (2H, m), 6.92 (1H, d, J=8. 1Hz), 7.66 (1H, dd, J=1.4, 8.2Hz), 
7.81 (1H, d, J=l.lHz) 

2- [2-7;^D-4- (4, 4, 5, 5-"rhy^)l- [1, 3, 2] - 

'H-NMR (CDC 1 3 ) 6 ppm:1.33 (12H, s), 3. 94-4. 04 (2H, m), 
10 4.13-4.23 (2H, m), 6.92-7.00 (1H, m), 7.44-7.56 (2H, m) 

2- [3-^^-4- (4, 4, 5, 5-7-h^^)V- [1, 3, 2] -3? 

'H-NMR (CDClj) 6 ppm:1.33 (12H, s), 2.52 (3H, s), 3.90- 
4.00 (2H, m), 4.02-4.12 (2H, m), 6.64-6.80 (2H, m), 7.71 (1H, d, 
15 J=7.8Hz) 

3 1 

4' - (2-bFP^>Xh4 1 >') -3' , 5' -v^^;Pt:7x-;i/-4-7J 

20 2- (4-7*0^6-2, 6-y/^7i7^» X^y-JP (0. 65g) , 
4-*;UjH+>'7xXJI/a|?P>» (0. 87g) , ^h^+X h'j7i-W7 
7^f>A7y9A (0) (0. 15g) & «ktW»oflS-fe^«>A (2. 4 0 g) © 
1, 4-S***U-> (7. 5mL) , X.?J-)l (2. 5mL) (1. 
5mL) 9 OXl7)l3>mmf5.T\ZTm&tmVfe 0 Rj&m&folZ 

25 **<ktfa®x^;U£;lin*., £HtH£#HM& 7Kfc«fctftefr£*fcra^U M 

U*^M7A7a?h^77>f- (gffigl:iil5 1 ;i//il-^t>=l 
/1-2/1) KlTififSlU (0. 2 9g) 

'H-NMR (C D 3 O D) 6 ppm:2.36 (6H, s), 3.85-3.95 (4H, m), 
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7.33 (2H, s), 7.67 (2H, d, J=8.5Hz), 8.05 (2H, d, J=8. 5Hz) 
##09 3 2 

4' - (2-hFn+yih^» -3' , 5' -i?*?-)V\i7 x.~)V- 

4' - (2-kFP^>I^y) -3' , 5' -i?*^)l\i7 x.~)l- 4 - 
•£})V-$ym (0. 2 9g) V & & (0. 17g) CON, N-^^Jl^ 

;PA75K (5mL) M&mz, ^>5?;i/7*0$F (0. 1 3mL) g 

U : Wm.^)V/n-^\^y= 1/3- 1/2) (IT^ib, ^gfc-g-tj (0. 
3 8 g) 

: H-NMR (CDC 1 3 ) 6 ppm:2. 15 (1H, t, J=6.0Hz), 2.35 (6H, s), 
15 3.90-4.00 (4H, m), 5.38 (2H, s), 7.28 (2H, s), 7.30-7.45 (3H, m), 7.45- 
7.50 (2H, m), 7.60 (2H, d, J=8.5Hz), 8.11 (2H, d, J=8. 5Hz) 

3 3 

ttI&-fZ>7 ] J-)l#U>nmmfot2- (4-^0^-3, 5-y/W7x 

4' - (2-hFD+yXh^y) -2', 6* — ^t'7xZJl/- 4 -f} 

1 H — NMR (CDC 1 3 ) 6 ppm:1.42 (3H, t, J=7. 1Hz), 1.99 (6H, s), 
3.90-4.00 (2H, m), 4.08-4.16 (2H, m), 4.41 (2H, q, J=7.1Hz), 6.69 (2H, 
25 s), 7.21 (2H, d, J=8.4Hz), 8.10 (2H, d, J=8.4Hz) 

4' - (2-tFo^>lh+y) -2' , 6' -y^fJH:7x^-4-t 

1 H — NMR (CD 3 OD) 6 ppm:1.97 (6H, s), 3.80-3.90 (2H, m), 
4.00-4.05 (2H, m), 6.66 (2H, s), 6.82 (2H, d, J=8.6Hz), 6.89 (2H, d, 
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1=8. 6Hz) 
3 4 

[4' - -2' , 6' -5>*3SJHf 7i-Jl/- 4 - 

4' - -2' , 6' -^5 : Jl/f7xr;|/-4- 

'H-NMR (CDClj) 6 ppm: 1.31 (3B, t, J=7. 1Hz), 2.01 (6H, 
s), 3.94-3.99 (2H, m), 4.08-4.12 (2H, m), 4.30 (2H, q, J=7. 1Hz), 4. 56 
10 (2H, s), 6.68 (2H, s), 6.95 (2H, d, J=8.8Hz), 7.04 (2H, d, J=8. 8Hz) 

##M 3 5 

*$>X)VTb>m.2- [2, 6-5**9\H/-4- (4, 4, 5, 5-^h^3=- 
3, 2-^^rit^P7>-2— TJW 7i7^>] X3^ 
15 2- [2, 6-^5F-;|/-4- (4, 4, 5, 5 — r h^*?^- 1 , 3, 2 

-v^Wa-7>-2--f;W 7x/^->] x^y-;i/ (o. 5 g) thUx 

3^1/75 > (0. 2 9mL) ©^t^?^> (lOmL) SHftt, **>>UWs 
-;^PUH (0. 14mL) Sin*., ^T^lB#r*^bfeo SfSil-g-tlfc 

20 7jc«^^T->^AtT^bfe„ «BETfc»a*«4u mmit^m (0. 6 

3 2 g) 

'H-NMR (CDC 1 3 ) <5 ppm: 1.33 (12H, s), 2.29 (6H, s), 3.10 
(3H, s), 4.00-4.10 (2H, m), 4.50-4.60 (2H, m), 7.50 (2H, s) 

25 ##M3 6 

4- ( (1R, 2S) -2- {2- [2, 6-^^-4- (4, 4, 5, 5 

-fh7^jv-i, 3, 2->?^^D7>-2— r;i/) 7iy+->] x^ 

*?>X)l-fc>m.2- [2, 6-vp<^-;i/-4- (4, 4, 5, 



p 
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9-JV-l, 3, 2-^t#D7>-2-<;W 7x/ + y] (0. 6 

3g) , 4- ( (ir, 2S) -2-75y-i-kKP+^Ptr;i/) 7x; 

(0. 2 9 g) fcitfN, V^Dt!>ll'X9 L ;U75> (0. 3 6m 

L) ON, N-v^^^UAT^ H (lOmL) fl$tt&, 8 OCtTl&M 

;-)\,= io/D fcxttsu wm&m (o. 2g) 

1 H— NMR (CDC 1 3 ) <5 ppm: 0.91 (3H, d, J=6.5Hz), 1.34 (12H, 
10 s), 2.27 (6H, s), 2.93-3.01 (2H, m), 3.10-3.20 (1H, m), 3.88-3. 93 (2H, 
m), 4.70 (1H, d, J=4.2Hz), 6.80 (2H, d, J=8.5Hz), 7.21 (2H, d, J=8.5Hz), 
7.49 (2H, s) 

##09 3 7 

15 ^57xy^>X^/-MfflK ###13 5&<fctf3 6 tRHUfcl/TK 
TOft£#j£#fc. 

4- { (1R, 2S) -2- [2- (4-^'P ; E-2, 6 - y7^7i/ty 

) X^;i/757] -l-th'0^>yot>} 7x;-J|/ 

1 H — NMR (CDC 1 3 ) 6 ppm: 0.93 (3H, d, J=6.5Hz), 2.27 (6H, 
20 s), 2.92-3.01 (2H, m), 3.12-3.18 (1H, m), 3.82-3.88 (2H, m), 4.70 (1H, 

d, J=4. 1Hz), 6.80 (2H, d, J=8.5Hz), 7.14 (2H, s), 7.20 (2H, d, J=8. 5Hz) 

4- ( (1R, 2S) - l-tHD+y-2- {2- [2-*?)V-4- (4, 

4, 5, 5-fh7^- [1, 3, 2] -P^^Uy>-2-^)V) 7 

x/^>] X^JU75y } T'U&V) 7x7-;P 
25 I H — NMR (CDC 1 3 ) <5 ppm: 0.92 (3H, d, J=6.5Hz), 1.33 (12H, 

s), 2.13 (3H, s), 2.90-3. 20 (3H, m), 4.05-4.15 (2H, m), 4.65 (1H, d, 

J=4.4Hz), 6.77 (2H, d, J=8.5Hz), 6.80 (1H, d, J=8. 1Hz), 7.17 (2H, d, 

J=8.5Hz), 7.55-7.65 (2H, m) 

4- ( (1R, 2S) -2- {2- [2-^DD-4- (4, 4, 5, 5-fh 
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^^)V- [1, 3, 2] -yt^n7>-2-^;W 7x7^>] x.=?)V 

'H-NMR (CDC 1 3 ) 6 ppm:0.90 (3H, d, J=6.8Hz), 1.33 (12H, 
s), 2. 85-3.25 (3H, m), 4.10-4.25 (2H, m), 4.67 (1H, d, J=4.2Hz), 6.78 
5 (2H, d, J=8.6Hz), 6.90 (1H, d, J =8. 1Hz), 7.19 (2H, d, J=8.6Hz), 7.64 
(1H, dd, J=8. 1, 1.5Hz), 7.79 (1H, d, J=1.5Hz) 

4- ( (1R, 2S) -2- {2- [2-7;i/^0-4- (4, 4, 5, 5 ~x 
hy^)V- [1, 3, 2] -iS-**-V-#U7>-2-'()l) 7i/^>] X5P 

10 'H-NMR (CDC 1 3 ) 6 ppm:0.89 (3H, d, J=6.7Hz), 1.33 (12H, 
s), 2.90-3.20 (3H, m), 4.10-4.20 (2H, m), 4.68 (1H, d, J=4.0Hz), 6.79 
(2H, d, J=8.6Hz), 6.80-7.00 (1H, m), 7.19 (2H, d, J=8.6Hz), 7.45-7.55 
(2H, m) 

4- ( (1R, 2S) -l-tHD^>-2- {2- [3-/3MI/-4- (4, 
15 4, 5, [1, 3, 2] -i?t«n7>- 2 — <OM 7 

1 H-NMR (CDC 1 3 ) 5 ppm:0.90 (3H, d, J=6.4Hz), 1.33 (12H, 
s), 2.51 (3H, s), 2.90-3.15 (3H, m) , 4.05-4.15 (2H, m), 4.66 (1H, d, 
J =4. 5Hz), 6.60-6.70 (2H, m), 6.76 (2H, d, J=8.5Hz), 7.16 (2H, d, 
20 J=8.5Hz), 7.69 (1H, d, J=8. 0Hz) 

4- { (1R, 2S) -l-tFo^>-2- [2- (4-3-F-2, 5-v 

'H-NMR (DMSO-d 6 ) 6 ppm:0.89 (3H, d, J=6.3Hz), 1.94 (3H, 
s), 2.30 (3H, s), 2.69-2.76 (2H, m), 2.79-2.92 (1H, m), 3.86-3.92 (1H, 
25 m), 3.95-4.01 (1H, m), 4.36 (1H, t, J=4. 1Hz) , 4.97 (1H, d, J=3.8Hz), 
6.65-6.70 (2H, m), 6.90 (1H, s), 7.07-7.11 (2H, m), 7.50 (1H, s), 9.17 
(1H, br s) 



##$13 8 
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l- (4-^-2, 6-^Wx;^» 7un>-2-*> 

l H-NMR (CDC 1 3 ) <5 p pm : 2. 24(6H, s), 2. 33 (3H, s), 4.3K2H. 
5 s), 7.16(2H,s) 

3 9 

3-^ 77obf;u-3' , 5' -v^^;i/-4' - (2-t^y^a^y) k* 

7x"JV-4-*M>S^^ 
10 1- (4-7n ; E-2, 6-y^7i7^» yaA>- 2 -sfr>t 2 - 
-TV7ntf;i/-4- (4, 4, 5, 5-fh7/^-l, 3, 2-2**=HJ-# 

P7>-2- rji/) #^J3 i iisi<ifcLTMft^ 

1 H — NMR (CDC 1 3 ) o ppm:1.31(6H, d, . J=6. 9Hz) , 2. 35 (6H, s), 
15 2. 37(3H, s), 3. 75-3. 85 (1H, m), 3.91(3H, s), 4.39(2H, s), 7.25(2H, s), 
7.37(1H, dd, J=1.9, 82Hz), 7.55(1H, d, J=1.9Hz), 7.80(IH, d, J=8. 2Hz) 

4 0 

[4- (4, 4, 5, 5-rh7^^-l, 3, 2 -z/ttD~$Uy>- 2 - 

20 <f;to 7i;^y] ffiHif;!/ 

4- (4, 4, 5, 3, 2-v^it^O^>-2- 

-r;i/) 7i/-jl/ (1. Og) «h^^U7A (0. 9 4g) CON, N-i?^ 
J1/*J1^A75 H (5mL) g^Hfc ^P^ifflfeX^ (0. 6 0mL) fcjD*., 

ffiW: n-^ity/itmx^^i 0/1) fcTfSKU (1. 

3 3 g) £#7c„ 

'H-NMR (CDC 1 3 ) 6 ppm:1.29 (3H, t, J=7.2Hz), 1.33 (12H, 



r 
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s), 4.26 (2H, q, J=7.2Hz), 4.64 (2H, s), 6.90 (2H, d, J=8.6Hz), 7.75 (2H, 
d, J=8.6Hz) 

4 1 

5 2- [4- (4, 4, 5, 5— rh? t^A- 1 , 3, 2-iWMt#P7>- 

[4- (4, 4, 5, 5-7^7*5^-1, 3, 2-^^it#D^>-2 
— f;W 7i7^y] BBftx3=-;U (1. 3 3g) Cfh7tHP77> (10m 
L), X^/-;|/ (lOmL) jl^t.Vic^b^^^hU^A CO. 3 3 

io g) £jn;t, ^Tt4f^f B M^bfeo SJSjg-g-titTK^in^, smx^;n?tt 

(1. 1 3 g) 

15 'H-NMR (CDCl,) 5 p pm : 1.34 (12H, s), 2.01 (1H, t, 
J=6.3Hz), 3.90-4.00 (2H, m), 4.10-4.15 (2H, m), 6.91 (2H, d, J=8.7Hz), 
7.76 (2H, d, J=8.7Hz) 

###!| 4 2 

20' 4' - (2-hFD^lh+y) t'7xZJk- 4 -ft )l#>^3L^)l 

4' -kFo+yH7x-^-4-*J^>KlfMiK O&J; 

X H — NMR (CDCl 8 ) 8 ppm:1.41 (3H, t, J=7. 1Hz), 4.00 (2H, t, 

J=4.4Hz), 4.10-4.20 (2H, m), 4.40 (2H, q, J=7.1Hz), 7.02 (2H, d, 

25 J=8.9Hz), 7.58 (2H, d, J=8.9Hz), 7.62 (2H, d, J =8. 5Hz), 8.09 (2H, d, 
J=8. 5Hz) 

##M 4 3 

^>7JI/*>^2- [4- (4, 4, 5, 5-rb7^fJ!/-l, 3, 2-~J 



.... :. 
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2- [4- (4, 4, 5, 5-fh7^fJV-l, 3, 2 - tttttf □ 5 > 
-2— f;i/) 7x/^>] X^/-;i/ (0. 9 2g) th'jX5 L ;P75> (0. 
7 3mL) ©ifcfcj*?-^ (18mL) ||C, ;*^>7Jl/*x;l^ □ U K (0. 
5 3 3mL) £Jn*, ^MTf\Z immm¥^L tc a £j£g£4&fc Imo 1 /Li£®£ 

T&mvtc. ffi&Tizmmz'gikL. %m\&m a. 2 8g) 

1 H — NMR (CDC 1 3 ) 6 ppm: 1.34 (12H, s), 2.87 (3H, s), 3.21 
(2H, t, J=6.9Hz), 4.45 (2H, t, J=6.9Hz), 7.29 (2H, d, J=7.5Hz), 7.64 (2H, 
10 d, J=7.5Hz) 

#t^4 4 

4- ((1R, 2S) -2- {2- [4- (4, 4, 5, 5-rf7^^-l, 

15 n+i/7°at°;i/) 7i/-Jl/ 

^^>XW>S2- [4- (4, 4, 5, 5-fb7^fJV-l, 3, 2- 

v^-y-^o^>-2--r;i/) 7i/+->] x9\jp (1. 20 g) t4- ( (1 
R, 2s) -2-Tsy-i-tFn+v7 0 Dt°;i/) (1. 7 6g) 

©N, N->^^;i/*;UA7S F (2 0mL) S^jftS, 8 0 1> fcT 5 BSWfflB* 

^uwc^vy/*? /-)i=9/i) ctssu &mfc&® (o. 24 
g) zmtco 

25 'H-NMR (CDCI3) <5 ppm: 0.92 (3H, d, J=6.3Hz), 1.33 (12H, 
s), 2.90-3.25 (3H, m), 4.05-4.15 (2H, m), 4.66 (1H, d, J=4. 3Hz), 6.76 
(2H, d, J=8.7Hz), 6.85 (2H, d, J=8.4Hz), 7.15 (2H, d, J=8.7Hz), 7.73 
(2H, d, J=8.4Hz) 
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4' - {2- [ (IS, 2R) -2-hFD^>-2- (4-kFP^>7i- 
)V) - 1 - ^f;HfJV75y] Ih^» -3' , 5* -y7fJl't'7irjP 

5 XS1 

4' - -3' , 5' -S?^^;Hf7x=;U- 4 - 

#JM?>fc'S>$W (0. 3 8g) th'JX^;i/75> (0. 2 1mL) ©igft; 

*3H/> (5mL) fcttfc, TkJ^jt^T. ^^>x;utJn-;i/^pu H (0. 10 

- 3' . 5' --j^)v\iy^~)v-A-ti)v^ym.^y-j)V (o. 45 

g) 

iff 2 

15 4' - (2-^^>X;^"M^yIf^y) -3' , 5' ~V^)V\f.y 
jL-)V-A-fS)V^>m^.>^)V (0. 20g) , 4- ( (1R, 2S) -2- 
75/-l-kKa^>7°ntf;i/) 7x/-JP (0. 0 7 4g) ^a^vy 
Pt°;i/75> (0. 0 7 4mL) ©N, N-y^?MM7S F (2mL) U 

(Wl : »^l/>/^77-^= 15/1-10/1) IdTflHSU 
4' - {2- [ (IS, 2R) -2-hFD+y-2- (4-tFD^>7i- 
M -1-^^X^75/] XF^y} - 3' , 5* x.~)l 
25 - 4-%)Vtf>Wt'Oi?)V (0. 1 0 8 g) 
IS 3 

4' - {2- [ (IS, 2R) -2-tFo^>-2- (4-kFn^7i 

-l-^^xwa;] xf^» - 3' , 5' -y^^t'7xx 
;p-4-7j;^>^>^;1/ (o. io8g) 1 1 Q % v^o hmM (5 0% 
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we t, 0. 0 5g) (ON, N-y^^MTa F (4mL) M&to&* 
5 fcTflWU a-fe»ttH^O^^t) (0. 0 2 5 g) 



Ml 2 

(4' - {2- [ (IS, 2R) -2-tFO^->-2- (4-tFD+y7x 

io -;w -i-^^;ux^;uT^y] iWrM -2' , 6' ->w;nf:7xx 
181 

[4' - -2' , 6' -y7fMf7x^l/-4 

—OVttzs] (0. 5 8g) £MJX^75> (0. 3 6mL) 

15 <Di&{b^|/> (5mL) jg-&*Kl, *?frjI#T, ^^>XM-J^D'JF ( 

o. i7mD &jd*., auric i m mmistco K*«^wc***tffl»x 

iETtil^^l, [4' - (2-*#>x;i/fc;M- 

20 

Ill 2 

[4' - (2-^^>7;;^XJl/^^Xh^» -2' . 6' -v^^Hf 
7i^-4~fM^y] S|l^t4- ( (1R, 2S) -2-T5y- 
1-tKD+y^D^W 7x/-;i/ (0. 7 1g) <£>N, N-y^^JW^A 
25 75 F (lOmL) 8 CC^T^M^bfc. SlSig^<»K:*^<fc«» 

7^n7h^77^f- Ggtt&ft : Jgfc;*3 1 l»/**/*-;iv=i o/i) c 

HSU (4' - {2- [ (IS, 2R) -2-fc:FD*v-2- (4-hH 
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U*5/yx.=M -l-^^XW5;] Ih^y} -2' , 6' -v*5P 
;Utf7x~;U-4— t)Vtti/) W&X^fr (0. 4 7 g) £#fc„ 
IS 3 

(4* - {2- [ (IS, 2R) -2-tFD+y-2- (4-tFD^>7 
5 x-;W - l-*?)VX.?)l>7S.J] Ih+y} -2' , 6' - v^^l/fcf^x 
=L)V-4— 1 : s) mm^)V (0. 1 6 g) (DzR (lmL) , 1, 4->> 
(2mL) Jfr&Jfcfc, lmo 1 / L h U AtK»«£ (0. 8 1 
mL) Sim*., £fi~FK:*lft8i#Lifc. lmol/LM (0. 8 1mL) Sin 

io (o. i2g) «jia*J:rPKKt***lte:*Ufc. 

$JKM3 

4' - {2- [ (IS, 2R) -2-fcFn^>-2- (4-kFO^>7i- 
)V) -l-^l/XWS/] Xb*M -2, 3' , 5' -h'J*3MHf:7 

15 x-;|/-4-jSjM>1 (fc£*3) 

4- ( (1R, 2S) -2- {2- [2, 6-v*3Ml/-4- (4, 4, 5, 
5— fh^^k-l, 3, 2-S?^U"#n9>-2— f;W 7i/^>] X 

^•JVTS./) -l-hHn^>7"nt» 7x7-^ (0. 0 2 g) , 4-:/n 

^-3-*9Ml^J&#f£ (0. 0 2 0 g) , fh7+7h'j7x^77^> 
20 (0. 0 0 2 7 g) fcittSofc-feS^A (0. 041g) (51, 4 

-■ 5**3r"tf-> (0. 7 5mL) , X^/-;i/ (0. 2 5mL) (0. 1 

5mL) ig-&«?*, 10 0t:^T«»bfco SW&St £/&7B^t>£T- h ^ k 
HD7^> (2. 5mL) «U fh7tFD77>T*3>f^>a->^ 
bfeSCX-ft>»7A (7iW/-htSlg, WSWSJat : t- h 5 1 H P 
25 7^>, ittB^S: 2 mo 1/17^7^^7-JVM) > fflt*TW&ft& 
•h^&ZU^yy^yj - (I4ffgCAPCELL PAK C18 OD 
S, 5 /zm, 12 OA, 2 0 X 5 0mm, U-7^7-yi>K 0. 1 

hu;p=9 o/i o-6 0/4 o) c-osmu 

B#©S1M (0. 0 04 6g) £#fc„ #fjga:*«k)^»tte*3Slfc^L 
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tkfflft 4 

4* - {2- [ (IS, 2R) -2-hFO*5/-2- (4-tKn^>7i- 

1 0 H|fS#l 5 

g 3 fcRfcfc LT, KTOft^«l 5-144 Jltl6O*IJS^*«k0Q»tt 
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OH 



H — R 
H 





R 


X H-NMR (5 ppm) XU MS(m/z) 


1 


0 


DMSO-d 6 : 0.91 (3H, d, J=6.5Hz), 2.26 (6H, s), 
2.75-3.00 (3H, m), 3.75-3.90 (2H, m), 4.47-453 

(1H, m), 6.70 (2H, d, J=8.5Hz), 7.14 (2H, d, J= 

8.5Hz), 7.39 (2H, s), 7.73 (2H, d, J=8.4Hz), 7.97 
(2H, d, J=8.4Hz) 

MS(ESI, m/z) : 436(M+H) + 


2 


0 


DMSO-d 6 : 0.93 (3H, d, J=6.3Hz), 1.91 (6H, s), 
3.00-3.23 (3H, m), 4.05-4.20 (2H, m), 4.55 (2H, 
s), 4.75-4.85 (1H, m), 6.67 (2H, s), 6.73 (2H, d 

, J=8.0Hz), 6.88 (4H, s), 7.14 (2H, d, J=8.0Hz), 

9.29 (1H, br s) 

MS(ESI, m/z) : 466(M+H) + 


3 


0 


DMSO-d 6 : 0.94 (3H, d, J=6.3Hz), 2.24 (6H, s), 
2.28 (3H, s), 2.85-3.10 (3H, m), 3.80-3.95 (2H, 
m), 4.55-4.62 (1H, m), 6.72 (2H, d, J=8.5Hz), 

7.02 (2H, s), 7.15 (2H, d, J=8.5Hz), 7.27 (1H, d 

, J=8.1Hz), 7.78 (1H, d, J=8.1Hz), 7.85 (1H, s), 

9.25 (1H, br s) 

MS(ESI, m/z) : 450(M+H) + 


4 


A n X 

0 


DMSO-d 6 : 0.93 (3H, d, J=6.3Hz), 1.25 (6H, d, 

J=0./rLcj, Z.Z/ (Ori, S), Z.oDo.lU (yri, ni), J./U- 

3.95 (3H, m), 4.57 (1H, br s), 6.71 (2H, d, J=8. 
7Hz), 7.14 (2H, d, J=8.7Hz), 7.35 (2H, s), 7.46 
(1H, d, J=7.8Hz), 7.60 (1H, s), 7.70 (1H, d, J=7. 
8Hz), 9.22 (1H, br) 
MS(ESI, m/z) : 478(M+H) + 




0 


MS(ESI, m/z) : 466(M+H) + 


5 








MS(ESI, m/z) : 496(M+H) + 


6 


0 
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1 («*) 





R 


^-NMR (<5 ppm) Xte MS(m/z) 


7 


J 




or 

0 


MS(ESI, m/z) : 508(M+H) + 

* 


8 




* 

kA 0 -Y°H 

0 


MS(ESI, m/z) : 496(M+H) + 


9 


1 




F 

J/F 
O 


MS(ESI, m/z) : 504(M+H) + 


10 


X 




/OH 


MS(ESI, m/z) : 504(M+H) + 


11 






s^OH 
O 


MS(ESI, m/z) : 466(M+H) + 


12 






.OH 

O 


MS(ESI, m/z) : 480(M+H) + 


13 


A? 


r 

x^OH 
O 


MS(ESI, m/z) : 494(M+H) + 
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1 (g *) 



R 



1 H~ NMR (5 ppm) Xi% MS(m/z) 



14 




MS(ESI, m/z) : 528(M+H) + 



^ — o 



15 




MS(ESI, m/z) : 542(M+H) + 



16 




MS(ESI, m/z) : 562(M+H) + 



17 




MS(ESI, m/z) : 546(M+H) + 



18 




MS(ESI, m/z) : 558(M+H) + 



19 




MS(ESI, m/z) : 494(M+H) + 



20 




MS(ESI, m/z) : 478(M+H) + 



• 
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1 





R 


'H-NMR (6 ppm) Xte MS(m/z) 








■»jrc/T7CT . /lO/r/Tiyr . rr\+ 

Mo(Jool, m/z) : 43o(M+H) 


21 


XX 

If 


0 


• 










22 




V 

3 OH 






CI 

1 

0' 




MS(ESI, m/z) : 472(M+H) + 


23 








F 




MS(ESI, m/z) : 456(M+H) + 




j 

0 


T 

r^OH 








0 


MS(ESI, m/z) : 466(M+H) + 




T 


0 










MS(ESI, m/z) : 478(M+H) + 


26 




0 










MS(ESI, m/z) : 450(M+H) 4 


27 


O 
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1 GR£) 



R 



1 H — NMR (5 ppm) X\t MS(m/z) 



28 




MS(ESI, m/z) : 464{M+H) + 



29 




MS(ESI, m/z) : 492(M+H) + 



30 




MS(ESI, m/z) : 478(M+H) + 



31 




MS(ESI, m/z) : 464(M+H) + 



32 




MS(ESI, m/z) : 482(M+H) + 



33 



MS(ESI, m/z) : 450(M+H) + 




34 




MS(EST, m/z) : 464(M+H) + 
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1 GR#) 





R 


L H-NMR (5 ppm) X\t MS(m/z) 




O 


MS(ESI, m/z) : 464(M+H) + 


35 


» 






MS(ESI, m/z) : 478(M+H) + 


36 


(T"OH 








MSflBSI, m/zl : 480fM+IT, + 


37 


0 








MS(ESI, m/z) : 494(M+H) + 


38 










0 








Mojxlol, xn/^) • 4y4(M+rij 


39 


0 








MSfESL m/z) ' 466fM+HY h 


40 












1 


O 








MS(ESI, m/z) : 480(M+H) + 


41 










0 


• 
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1 GR*) 





R 


1 H—NMR (5 ppm) Xtt MS(m/z) 








MS(ESI, m/z) : 480(M+H) + 


42 




0 


• 




T 




MS(ESI, m/z) : 466(M+H) + 


43 


0 








MS(ESI, m/z) : 480(M+H) + 


44 




*L ^OH 

^^^^ 

0 






A- 




MS(ESI, m/z) : 436(M+H) + 


45 












MS(ESI, m/z) : 450(M+H) + 


46 


T 


O 




47 




0 


MS(ESI, m/z) : 450(M+H) + 


48 






MS(ESI, m/z) : 450(M+H) + 
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1 



■ 

{fc£tlNo 


R 


• 

1 H — NMR ((5 ppm) MS(m/z) 








1VJLO 1 J— <0 A j lllfZiJ . tUl^IVlTIl ^ 


49 
















50 




0 










MS(ESI, m/z) : 470(M+H) + 


51 




CT^OH 










MS(ESI, m/z) : 454(M+H) + 


52 


1 


w 

O 






0 1 




MS(ESI, m/z) : 454(M+H) + 




* X 


1 * 




53 




Cr'OH 










MS(ESI, m/z) : 508(M+H) + 










54 




0 










MS(ESI, m/z) : 450(M+H) + 


55 




CT"OH 
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1 



56 



57 



58 



59 



60 



R 




1 H~ NMR (<5 ppm) Xtt MS(m/z) 



MS(ESI 5 m/z) : 450(M+H) + 



O OH 




OH 





O OH 




MS(ESI, m/z) : 466(M+H) + 



MS(ESI 3 m/z) : 496(M+H)' 



MS(ESI, m/z) : 470(M+H) + 



MS(ESI, m/z) : 460(M+H) 4 



61 




MS(ESI, m/z) : 514(M+H) + 



62 




MS(ESI, m/z) : 484(M+H) + 
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1 





R 


'H^NMR (5 ppm) X\t MS(m/z) 




CI 

0^ 


pi 


MS(ESI, m/z) : 476(M+H) + 


63 


OH 










MS(ESI, m/z) : 440(M+H) + 


64 




O 


• 






^ F 


MS(ESI, m/z) : 440(M+H) + 


65 




O^OH 










MS(ESI, m/z) : 494(M+H) + 


66 


o 








1 


MS(ESI, m/z) : 464(M+H) + 


67 


XX 

I 

V 


o 










MS(ESI, m/z) : 436(M+H) + 


68 


( 










CI 


MS(ESI, m/z) : 456(M+H) + 


69 


[1 

o- 


OH 
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1 GK£) 



70 



71 



72 



R 






1 H~ NMR (6 ppm) Xte MS(m/z) 



MS(ESI, m/z) : 440(M+H) + 



MS(ESI, m/z) : 494(M+H) + 



MS(ESI, m/z) : 464(M+H) + 



73 



74 



75 




MS(ESI, m/z) : 452(M+H) + 



cr oh 




MS(ESI, m/z) : 456(M+H) + 



OH 




MS(ESI, m/z) : 444(M+H) + 



O OH 




MS(ESI, m/z) : 460(M+H) + 
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1 GR#) 





R 


X H-NMR (6 ppm) X\t MS(m/z) 






MS(ESI, m/z) : 450(M+H) + 


77 


0 








MS(ESI, m/z) : 478(M+H) + 


78 


o 








MS(ESI, m/z) : 464(M+H) + 


79 


O 






^^^^ 


MSfESI, m/z) : 490(M+H) + 


80 


0 








MS(ESI, m/z) : 422(M+H) + 


81 


O 






CT*QH 


MS(ESI, m/z) : 422(M+H) + 


82 








MS(ESI, m/z) : 436(M+H) + 


83 


O 
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1 (M 


u * — / 






XV 


ri inmk ^ v ppmj J<v<± Mo(ni/z) 






MS(ESI, m/z) : 436(M+H) + 


84 






O 








MS(ESI, m/z) : 436(M+H) + 


85 


^jf\ J? 


• 






MS(ESI, m/z) : 452(M+H) + 


86 


1 1 

o 








MS(ESI, m/z) .: 456(M+H) + 


87 


O 






F 


MS(ESI, m/z) : 426(M+H) + 


88 


o 






F 


MS(ES1, m/z) ; 440(M+H) + 


89 


O 






F 


MS(ESI, m/z) : 440(M+H) + 


90 


O 
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3§ 1 








1 Ll 1 — 1 K-7 X ^ W 


R 


^-NMR (o ppm) 3u3 MS(m/z) 


91 


F 

XX 


^^^^ OH 


MS(ESI, ra/z) : 440(M+H) + 




F 




MS(ESI, m/z) : 460(M+H) + 


92 




o 






CI 




MS(ESI, m/z) : 442(M+H) + 


93 




A 

n 
w 






CI 

XX 




MS(ESI, m/z) : 456(M+H) + 


94 


n 

0 






CI 




MS(ESI, m/z) : 456(M+H) + 


95 


XX 


fY 

0 










MS(ESI, m/z) : 456(M+H) + 


96 




0 






F 




MS(ESI 3 m/z) : 454(M+H) + 


97 


•^6 


0 
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1 



R 



1 H— NMR (<5 ppm) Xte MS(m/z) 



98 



99 



100 



101 



102 




MS(ESI, m/z) : 494(M+H) + 




MS(ESI, m/z) : 482(M+H) + 




MS(ESI, m/z) : 454(M+H) + 




MS(ESI, m/z) : 468(M+H) + 




MS(ESI, m/z) : 468(M+H) + 



103 




104 



MS(ESI, m/z) : 468(M+H) + 




MS(ESI, m/z) : 470(M+H) + 
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1 QK#) 





R 


1 H— NMR (<5 ppm) Xft MS(m/z) 




0 


MS(ESI, m/z) : 510(M+H) + 


105 








MS(ESI, ra/z) : 498(M+H) + 


106 


0 






O 


MS(ESI, m/z) : 470(M+H) + 

■ 


107 








MS(ESI, m/z) : 484(M+H) + 


108 


o 








MS(ESI, m/z) : 484(M+H) + 


109 


o 






^^^^ 


MS(ESI, m/z) : 484(M+H) + 


110 


o 








MS(ESI, m/z) : 450(M+H) + 


111 


o 
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1 



112 



R 




1 H~ NMR (<5 ppm) Xtt MS(m/z) 



MS(JESI, m/z) : 464(M+H) + 



113 




114 



115 



MS(ESI, m/z) : 492(M+H) + 




MS(ESI, m/z) : 464(M+H) + 




MS(ESI, m/z) : 478(M+H) 4 



MS(ESI, m/z) : 472(M+H) + 



116 




117 




MS03SI, m/z) : 422(M+H) + 



CT 'OH 



118 




MS(ESI, m/z) : 436(M+H) + 



• 
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89 



1 





R 


1 H— NMR (6 ppm) X\t MS(m/z) 


119 




tY 

0 


Mo(JtiM, m/zj : M4(M+ii) 


120 




O 


i 

DH 


MS(ESI, m/z) : 544(M+H) + 


121 




w 

0 


MS(ESI, m/z) : 548(M+H) + 


122 




i 


N^ 0H 
o 


MS0ESI, m/z) : 532(M+H) + 


123 




, c 


0 

.OH 


MS(ESI, m/z) : 528(M+H) + 


124 






S.OH 
O 




125 


T 


U 


..OH 

O 


MS(ESI, m/z) : 466(M+H) + 



WO 2004/072016 



PCT/JP2004/000893 



90 



l GR«) 



R 



'H-NMR (<5 ppm) X\$ MS(m/z) 



126 




MS(ES1, m/z) : 518(M+H) + 



127 




MS(ESI, m/z) : 548(M+H) + 



128 




MS(ESI, m/z) : 552(M+H) + 



129 




MS(ESI, m/z) : 536(M+H) + 



130 




MS(ESI, m/z) : 532(M+H) + 



131 




MS0ESI, m/z) : 456(M+H) + 



132 




MS(ESI, m/z) : 470(M+H) + 
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91 



1 GK#) 





R 


a H-NMR (<5 ppm) X\t MS(m/z) 


133 

JL 


O 


MS(ESI, m/z) : 534(M+H) + 




r A 


MS(ESI, m/z) : 564(M+H) + 


134 


0 








MS(ESI, m/z) : 568(M+H) + 

• 


135 


0 








MS(ESI, m/z) : 552(M+H) + 


136 


O 






1 


MSfESI, m/z) : 548(M+H) + 


137 


0 




138 


0 


MS(ESI, m/z) : 472(M+H) + 


139 


0 


MS(ESI, m/z) : 486(M+H) + 
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1 





R 


1 H— NMR (<5 ppm) Xte MS(m/z) 






MS(ESI, m/z) : 514(M+H)" 










O 






O 


MS(ESI, m/z) : 532(M+H) + 


141 


• 




O 


MS(ESI, m/z) : 528(M+H) + 




• 






MS(ESI, m/z) : 452(M+H) + 


143 


O 








MS(ESI, m/z) : 466(M+H) + 


144 


0 

... 





5 (4' - {2- [ (IS, 2R) -2-fcHn*->-2- (4-tKn+y7i 

-i-^^jn^;i/75y] -2, 3' , 5' -hu^^tf 

7i^-4-<m-» tf£ (M14 5) 
4- { (1R, 2S) -2- [2- (4-^-2, 6-y^7iy^ 
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-» x^7$y] -i-tFD*->7W;i/} 7i/-;i/ (o. 03g) , [ 

3-^^-4- (4, 4, 5, 5— fh7/f^-l, 3, 2-iWnh^P 
7>-2—f;U) 7x7^>] (0. 0 4 5 g) , f h7^b'J7i3 
*77^>A°7V7A (0. 0 0 4 6 g) &&U&-z>ik1zz/iy& (0. 0 6 9g 
5 ) ©1, 4-iWrtf-> (0. 7 5mL) , x^y-^ (0. 2 5mL) &J;tf 
7K (0. 15mL) m&WZs 1 0 0 < C£TH»Lfc. RjSm&b 
Sfh7kKn77> (2. 5mL) tWU fh7kFD77>t3>f^ 
'>aX>^LfcSCX'ft>»7A (7;i/nV-ha$J l g, ft&jgjg : 7 
h7tHD77>, f§£fi?tJt: 2mo 1 /LJ^T^^ 7 -^M) » flfcVi 
10 T&ffi#]f5Cfr7A7ni-?h^77^- (MtiCAPCELL PAK C 
18 ODS, 5 um, 12 OA, 2 0 X 5 0mm, 'J-7^7-yx>K 
0. 1 %^7icM/T-khXbU;i/=9 0/1 0-6 0/4 0) fcTfitMU 
Sfe# H H H tt@#:W^Mfc-&#/ (0. 0 0 8 5 g) £#fc„ t#ii^J;«tt{it^ 
S 2 

15 

4- { (1R, 2S) -2- [2- (4-70^-2, 6-y/^7i/t 

v) iwsy] - 1 -t Hn^v7°nhf;i/} 7x/-;i/£7c&4- { (ir 

, 2S) -2- [2- (4-7^-2, 5->7f ^7x7+-/) X^PTS 

20 /] - i-tFn^5>7°nt:';W 7x/-;i/i> MjST37U-;i^d>^IPJ 

HMM 6 tWIMlZ LTUTOfciiW} 1 4 6-1 5 0£t#fc o cn^(D 



25 4' - { (2RS) -2- [ (IS, 2 R) -2-tFD^>-2- (4~tH 
D^y7i"JW -1-^^x^1/75 7] 7u^y} -3— TVT'otf^ 
-3' , 5' -y^^b 5 7x-^-4-*J^>i (^#115 1) 
Igl 

4- ( (1R, 2S) - 2-75 7- l -t Fn+>-7 0 nit°;i/) 7x/-;U 
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(0. 0 8 2 g) , 3— rvyohf;U-3' , 5' -i?*?-)l-4' - (2—t 
^yy'ut^y) t'7x-^-4-*M>i^fjP (0. 17g) 

(0. 0 3mL) Ofh7th*n77> (2. 5mL) gffl#T, h 

UT-feh + vTK^b^^^hU^A (0. 2 3g) £JP;L 5 0 *C £T 4 H#F«3 

1) IZTmmU 4' - { (2RS) -2- [ (IS, 2R) -2-tFP^> 
-2- (4-bHP^>7x-;W -l-^^xwsy] T'P^S/} - 

3— ryyntf;i/-3' , 5' -^*^;nf 7i-jh 4 -*;u^>i?^^;u 

(0. 0 7 4g) 

'H-NMR (CDC 1 3 ) 5 p pm : 0. 85-0. 95 (3H, m), 1.15-1.35 (9H, 
m), 2.32 (2.7H, s), 2.36 (3.3H, s), 3.05-3. 20 (1H, m), 3.20-3.35 (1H, m), 
3.65-3.85 (3H, m), 3.91 (3H, s), 4.69 (0. 45H, d, J=4.1Hz), 4.71 (0.55H, 
d, J=3.8Hz), 6.75-6.85 (2H, m), 7.15-7.20 (2H, m), 7. 20-7. 25 (2H, m), 
7.35-7.40 (1H, m), 7. 50-7.60 (1H, m), 7.75-7.85 (1H, m) 
MS (ESI, m/z) : 506(M+H) + 

4' - { (2 R S) -2- [ (IS, 2R) -2-hh'D^y-2- (4-fc 

Hn+>'7i-jl/) - 1 -^3MUX5Pj|/75y] y'ut^zy} -3— -fv^ofcf 

;i/-3* , 5' -v^^;i/h*7x-;i/-4-7j;i/#>m^5 c ;u^ffli/\ 11192 

tt{t^2^Lfco 
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R 


^-NMR (<5 ppm) Xtt MS(m/z) 


145 


*' — ^°Xjl jl 

O 


DMSO-d 6 : 0.95 (3H, d, J=6.4Hz), 2.13 (3H, s), 
2.21 (6H, s), 3.00-3.20 (3H, m), 3.80-3.95 (2H, 

_\ A ACk /OUT -,\ A 11 A On /ill \ r r a /itt j 

in), 4.4y (/Jd, s), 4./z-4.isU (1H, m), 6.64 (1H, d 
d, J=2.5, 8.3Hz), 6.72 (2H, d, J=8.5Hz), 6.75 (1H 
, d, J=2.5Hz), 6.85 (1H, d, J=8.3Hz), 6.88 (2H, s 
), 7.16 (2H, d, J=8.5Hz), 9.29 (1H, br) 
MS(ESI, m/z) : 480(M+H) + 






MS(ESI, m/z) : 508(M+H) + 


146 


0 






z\ ^o^ 


MS(ESI, m/z) : 452(M+H) + 


147 


0 






^Ao-y oh 

o 


MS(ESI, m/z) : 510(M+H) + 


148 








MS(ESI S m/z) : 450(M+H) + 


140 






150 


O 


DMSO-d 6 : 0.94 (3H, d, J=6.4Hz), 2.06 (3H, s), 
2.21 (3H, s), 2.93-3.12 (3H, m), 4.04-4.17 (2H, 
m), 4.58 (1H, d, J=4.5Hz), 6.70 (1H, s), 6.71 (2 
H, d, J=8.5Hz), 6.86 (1H, s), 7.14 (2H, d, J=8.5 
Hz), 7.39 (2H, d, J=8.3Hz), 7.96 (2H, d, J=8.3H 


151 


O 


DMSO-d 6 : 0.85-0.95 (3H, m), 1.10-1.30 (9H, m), 
2.25-2.35 (6H, m), 2.95-3.10 (1H, m), 3.15-3.35 
(1H, m), 3.60-3.90 (3H, m), 4.60 (0.45H, d, J= 

4.1Hz), 4.63 (0.55H, d, J=3.8Hz), 6.65-6.75 (2H, 

m), 7.10-7.15 (2H, m), 735-7.40 (2H, m), 7.40-7. 

50 (1H, m), 7.55-7.65 (1H, m), 7.65-7.75 (1H, 

m) 

MS(ESI, m/z) : 492(M+H) + 
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4' - {2- [(IS, 2R) -2-hHn+y-2- (4-kKD^>7xZ 
5 5 2) 

4' - (2-kKP^vXh*~» k'7x^-4-*M>tlfJl/ (0. 
4 1 g) t h UX9 1 ;i'75> (0. 3 0mL) ©fh7kl ? D77> (8mL) 
IIIm fcftSBFK ^^>7W-MD>JH (0. 13mL) £JPtL, M 

io m \zx 3 o ^artc: 3 o * lt 4 5 *ct? 1 mmmfrvtzo 

#)^^^>7.;1/j}n-;1/^P U H (0. 1 3mL) £ h Ux^;K75 > (0 . 30 
mL) &iP^4 5t:i: l if«, ^^>x;i/7jN-;i/^oU F (0. 13mL) 
thUxfjl/75> (0. 30mL) £flP*_4 5*C"e 1 B^tt^, ££>£^> 
7i^-MoUH (0. 1 3mL) thUX5 1 ;P75> (0. 3 OmL) £iP 
15 ;L7 O < CfCT3 0#M#L/to £«&tltlmo l/LiltS|xf jl/^n 

Lfc„ iETCil^SL, 4' - (2-^^>x;^-;i/^-+i/xh^-» 

k7xrj|/-4-AM>tX^ (0. 3 2g) &Wco 

1M2 

20 4' - (2-^^>7J^-;|/^yIh^» t7x^- 4 -#;i^>^ 
X9MP (0. 32g) t4- ( (1R, 2S) -2-75/-l-hHP4 1 y7° 
nt°;W 7x;-Jk (0. 3 2g) CON, N-^^?MJI/A75 H (6mL) 

m&ymz* >M'v:/pt?;i/7$> (o. 4 0mD £^s.~rap;L scctx 

m%:mk*^v>/*$ j-)),= ib/i) 4' - {2- c (1 

S, 2R) -2-tFP^>—2- (4-kFn^>7xXJW -1-^Wl/X 

xh^>} if7xr;i/-4-*M>tifj|/ (0. 2 2 g) 

30 fc. 
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'H-NMR (CD3OD) 6 ppm:1.50 (3H, d, J=6.2Hz), 1.42 (3H, 
t, J=7.1Hz), 2.85-3.10 (3H, m), 4.00-4.05 (1H, m), 4.10-4.20 (1H, m), 
4.43 (2H, q, 1=7. 1Hz) , 4.53 (1H, d, J=6.7Hz), 6.87 (2H, d, J=8.5Hz), 
' 7.00 (2H, d, J=8.9Hz), 7.29 (2H, d, J=8.5Hz), 7.70 (2H, d, J=8.9Hz), 
5 7.79 (2H, d, 1=8. 7Hz), 8.16 (2H, d, J=8. 7Hz) 
IS 3 

4' - {2- [ (IS, 2R) -2-hFD^>-2- (4-tFn^>7x 

-M -l-^fjvxwsy] H7x-;i/-4-*;i/^>i?x5 1 

)V (0. 1 5g) ©X^/-J!/ (2 OmL) , xh7tHP77> (5mL) U 
10 2mo l/L7K^^-hU^A7R^ (0. 43mL) £fln;L 6 0"C 

\zx 1 6 mm, 100 t:jfl^M^Tt 7 . 5 mmmwi^rzo iii2moi /ltk 

wcmk. Kmu^mz2mo i/hmmymm (0. 6 0mu zhqtl. mm 

15 <fettfiS*3fc^Lfc. 



mmm 1 0 

2-X^;P-4' - {(IS, 2R) -2- [2-th*D^>-2- (4-tH 

20 3tf>& Wfe£ttl 5 3) 

4- ( (1R, 2S) -2- {2- [4- (4, 4, 5, 5 — r h y*7)V- 
1, 3, 2-^Wa7>-2-fjW 7i7+y] X^PTS/} -1- 
tHD+>'7 , aaW 7i/-Jl/ (O. 04g) , 4-7*P ; E-3-X^;^m 
#^ (0. 044g) » T"h7^XhU7xX;|/7jN7>7^>A°7V^A (0. 0 

25 llg) fc^ttfcoflS'feS'tfA (0. 0 8 8g) ©1, 4-5WrU-> (0. 6 
mL) » X^y-;|/ (0. 12mL) *5<fct^7jC (0. 2mL) ©*!•&$££, SMI 
4»14 0'CfcT5^MaJtL^:. JWfr&, ©Sj|^fh7t h*D77>T3 
>f-f ^3->^l/fcS CX-ft>»7A (2g, »«:rh7tFD 

77>, mmmm-. 2 mo \ /Lry^-y ; -ivmm . m^xmrn^m 
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*7A^a?h^77^f - (S^ftSCAPCELL PAK C18 OD 
S, 5 am, 120A, 2 0 X 5 0mm, U-7^^-vx>h, 0. 1%^ 
^7jc^/T"feh-hU;P=9 0/1 0-6 0/4 0) G6#,f|tt 

(0. OlOg) Zntc, l^i««^3IIilfco 

1 1 

4- ( (1R, 2S) -2- {2- [4- (4, 4, 5, 5-7^7*^;!/- 
1, 3, 2-v ? ^-y-^n^>-2— fJW 7i/+y] -1- 

~i78 ^ftfco ^ne>©M^ck«tt{s^ 3 iz^htco 
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R 



^-NMR (<5 ppm) XU MS(m/z) 



152 




DMSO-d 6 : 0.89 (3H, d, J=6.5Hz), 2.80-2.90 ( 
1H, m), 2.93-3.08 (2H, m), 4.03-4.17 (2H, m), 
4.59 (1H, d, J=4.0Hz), 6.71 (2H, d, J=8.4Hz), 
7.01 (2H, d, J=8.8Hz), 7.13 (2H, d, J=8.4Hz), 
7.66 (2H, d, J=8.8Hz), 7.71 (2H, d, J=8.4Hz), 
7.96 (2H, d, J=8.4Hz), 9.29 (1H, br) 



153 




DMSO-dg : 0.88 (3H, d, J=6.3Hz), 1.05 (3H, 
t, J=7.6Hz), 2.61 (2H, q, J=7.6Hz), 2.75-2.85 
(1H, m), 2.90-3.00 (2H, m), 4.00-4.10 (2H, m), 
4.52(1H, d, J=4.4Hz), 6.70 (2H, d, J=8.5Hz), 
6.97 (2H, d, J=8.5Hz), 7.12 (2H, d, J=8.5Hz), 
7.20-7.30 (2H, m), 7.70-7.90 (3H, m) 
MS(ESI, m/z) : 436(M+H) + 



154 




MS(ESI, m/z) : 438(M+H) + 



O OH 



155 




MS(ESI, m/z) : 422(M+H) + 



156 




MS(ESI, m/z) : 450(M+H) + 



157 




MS(ESI 3 m/z) : 476(M+H) + 
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3 <m%) 





R 


X H— NMR (<5 ppm) X\t MS(m/z) 






MS(ESI, m/z) : 436(M+H) + 


158 


0 








MS(ESI, m/z) : 450(M+H) + 


159 


0 








MS(ESI, m/z) : 450(M+H) + 


160 


0 








MS(ESI, m/z) : 464(M+H) + 


161 


0 






^^^^ 

0 


MS(ESI, m/z) : 476(M+H) + 


162 








MS(ESI, m/z) : 422(M+H) + 


163 


0 




164 


0 


MS(ESI, m/z) : 442(M+H) + 
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3 



R 



165 




166 




O OH 



167 




1 H— NMR (5 ppm) Xtt MS(m/z) 



MS(ESI, m/z) : 426(M+H) + 



MS(ESI, m/z) : 426(M+H) + 



MS(ESI, m/z) : 480(M+H) + 



168 




MS(ESI, m/z) : 450(M+H) 4 



169 




MS(ESI, m/z) : 422(M+H) + 



O OH 



170 




MS(ESI, m/z) : 442(M+H) + 



171 




MS(ESI, m/z) : 500(M+H) + 
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3 GR#) 





R 


^-NMR (6 ppm) Xte MS(m/z) 






MS(ESI, m/z) : 530(M+H) + 


172 


0 




* 




MS(ESI, m/z) : 534(M+H) + 


173 


(J 










0 






0 


MS(ESI, ro/z) : 518(M+H) + 


174 








MS(ESI, m/z) : 514(M+H) + 


175 












O 








MS(ESI, m/z) : 438(M+H) + 


176 


o 








MS(ESI, m/z) : 452(M+H) + 


111 


O 
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3 «#) 





R 


^-NMR (<5 ppm) Xit MS(m/z) 


178 




0 


CD 3 OD: 1.14-1.18 (3H, m), 2.24 (3H, s), 2.54 
(3H, s), 3.32-3.45 (3H, m), 3.88 (3H, s), 4.19- 
4.33 (2H, m), 4.85-4.90 (1H, m), 6.78-6.82 (2 
H, ra), 7.02 (2H, d, J=8.4Hz), 7.10 (1H, s), 
7.22 (2H, d, J=8.4Hz), 7.25-7.29 (2H, ra), 7.79 
(1H, s) 


179 




TY 

0 


CD3OD: 1.17 (3H, d, J=6.7Hz), 2.24 (3H, s), 
2.54 (3H, s), 3.51-3.65 (3H, m), 4.39 (2H, t, J 
=5.1Hz), 5.13 (1H, d, J=3.1Hz), 6.82 (2H, d, J 
=8.6Hz), 7.07 (1H, s), 7.10 (2H, d, J=8.6Hz), 
7.25 (2H, d, J=8.6Hz), 7.30 (2H, d, J=8.6Hz), 
7.77 (1H, s) 



u 2 

5 4' - {(IS, 2R) -2- [2-tFD^-/-2- (4-tHP^>7i^ 
M -1-^)VX.^)V7S./] I^y} -2, 5-y7?;i/k*7x-;i/-4 

-ti)Vtf>WL (fc£4&l 7 9) 

4' - { (IS, 2R) -2- [2-hh*o^>-2- (4-tFD+y7i 
~)V) -l-^)VX^)V7B.y] Ib+y} -2, 5 - vpWHf 7i-Jh 



^660* 1 3 

4' - {2- [ (IS, 2R) -2-hFD+y-2- (4-kF^y7i^ 

15 -l-^^px^i/jsy] ih^y} - 3' , 5' 
-4-*;^>gfcHfetS[ «t£4fci 8 o) 

4' - {2- [ (IS, 2R) -2-tKn^~>-2- (4-hFn4 : y7x 
- 1 - ^;i/X3^7 5 / ] iF^y} - 3' , 5' -v?*5Ml/fc?:7x- 
)V-4-ii)V^>m (fc£#U) (0. 0 8 9 g) ©1, 4-&t*1t> (1. 
20 OrnL) «WF> 4mo 1 /Ufcfc**- 1 , 4-j;:t=MJ->*F 

(0. lmL) Sin*., 3SMTfc3 O^BaH^bfc. »&ttfc««&KfS»Ftt 
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KSfi*ftttH#:©^jiift;-&* (0. 0 8 3g) «ig^«tt^ttffl* 



5 mmm i 4 

4' - {2- [ (IS, 2R) -2-tFD^->-2- (4-kFn^>7x" 

M -i-/fjnw$;] xh+M -3— rv7°Ptr;i/-3' , 5' - 

4' - {2- [ (IS, 2 R) -2-kh*D^>-2- (4-kFD^7i 
10 ~)V) -l-^^X^I/JS/] Xh^M -3 — fV7°Pt°;P-3' , 5' 



15 ^JiM 1 5 

4' - {2- [ (IS, 2R) -2-tFD^y-2- (4-tHn^>7x- 
)V) -l-^JHf05/] Ih^/} - 3' , 5' -y^^k'7x-Jk 

-4-*;usi?>Kp-h;px>x;p*>KS (Mi8 2) 

4' - {2- [ (IS, 2R) -2-kFa+x-2- (4-k h'P^^x 
20 -l-^f;H^75y] Ih+y} -3' , 5' -y^^k'7xZ 

;p-4-#;w?>r «b£4fei) (o. 0 9 4g) ©i, 4-:W^-> (i. 

lmL) SSitKlc, p- h)VX>X)V^>m—7m% (0. 04 2 g) &in;5L 
ft, #r£Btt£«U Bfi^iSfi-HttO^Sffr&fc (0. 0 5 9 g) 

25 «Bfta*J:tf«ttltft«4k:wUfc. 



HM^J 1 6 

4' - {2- [ (IS, 2R) -2-kFo^y-2- (4-kFD^>7xr 

)V) -l-^f;HfJV75y] lh+y} -3' , 5' -*J*^)V\i7 x.-)V 
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-4-t))i#>Mfk{k7mmiM. at^mi 8 3) 

4' - {2- [ (IS, 2R) -2-th'D^>-2- (4-tHP+-/7i 
~)V) -l-^^X^Jl/7Sy] iF^y} - 3' , 5' -i?*^)l¥7x.- 
)V-A-tl)^>m. ttb'&tll) (0. 0 7 9 g) ©1, 4-i?tt-?r> (0. 
5 9 1mL) MM&\Z, 4 7 % HfczMli? (0. 0 4 2mL) ^MPl, 1 

tt£»RU M£#Jitt@#:©Mfc£tl (0. 0 3 7 g) 
10 ^M#"J17 

4' - {2- [ (IS, 2R) -2-hHP*->-2- (4-hFD^y7x" 
)V> -l-^^X^V75y] If+y} - 3 — T V y P bf 3 ' , 5' - 

y^^f7i-ji/-4-*M>Sp- h;i/x>xj^>m*l(ft;^i 8 4) 

4' - {2- [ (IS, 2R) -2-fcFP^x-2- (4-kFn^>7i 
15 ~)V) -1-^^X^75 7] Xh^5>} -3-<V7°Pt°;i/-3' , 5' 
-y^f;Pk*7x-J|/-4-*M>S ({fc£*4) £ffl<^ mM®\ 1 5 tTO 

20 $m&\ 1 8 

»0>J 13-17 tmm\Z LT> &T©fc£«& 1 8 5-1 9 2 Htl5 
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OH 



N — R 
H 





R 


1 H~ NMR (5 ppni) X\t MS(m/z) 


180 


HCI 0 


DMSO-d 6 : 1.03 (3H, d, J=6.7Hz), 2.36 (6H, s), 
3.45-3.55 (3H, m), 4.05-4.20 (2H, m), 5.15 (1H, 
br s), 6.01 (1H, d, J=4.1Hz), 6.78 (2H, d, J=8.5H 
z), 7.19 (2H, d, J=8.5Hz), 7.46 (2H, s), 7.76 (2 
H, d, J=8.4Hz), 8.00 (2H, d, J=8.4Hz), 8.90 (2H, 
br), 9.43 (1H, s), 12.96 (1H, br s) 


181 


HCI o 


DMSO-d 6 : 1.03 (3H, d, J=6.7Hz), 1.26 (6H, d, J 
=6.6Hz), 2.36 (6H, s), 3.40-3.55 (3H, br), 3.75-3. 
90 (1H, m), 4.05-4.20 (2H, m), 5.13 (1H, br s), 
5.99 (1H, br s), 6.78 (2H, d, J=8.5Hz), 7.19 (2H, 

d, J=8.5Hz), 7.42 (2H, s), 7.50 (1H, dd, J=8.4, 
1.7Hz), 7.64 (1H, s), 7.73 (1H, d, J=8.4Hz), 8.85 

(2H, br), 9.41 (1H, s), 12.90 (1H, br) 


182 


LA/ I 

o^ OH 


DMSO-d 6 : 1.02 (3H, d, J=6.7Hz), 2.29 (3H, s), 
2.36 (6H, s), 3.45-3.55 (3H, m), 4.05-4.15 (2H, 
m), 5.12 (1H, br s), 6.02 (1H, d, J=4.0Hz), 6.78 
(2H, d, J=8.5Hz), 7.11 (2H, d, J=7.9Hz), 7.19 (2 
H, d, J=8.5Hz), 7.46 (2H, s), 7.47 (2H, d, J=7.9 
Hz), 7.76 (2H, d, J=8.4Hz), 8.00 (2H, d, J=8.4Hz 
), 8.75 (2H, br), 9.41 (1H, s), 12.96 (1H, br s) 


183 


^^^^ 

HBr 0 


DMSO-d* • 1 02 HH d T-fi 71-M 9 Ifi (fM *\ 
3.40-3.55 (3H, m), 4.05-4.15 (2H, m), 5.11 (1H, 
br s), 6.02 (1H, br s), 6.78 (2H, d, J=85Hz), 7.1 
9 (2H, d, J=8.5Hz), 7.47 (2H, s), 7.76 (2H, d, J= 
8.7Hz), 8.00 (2H, d, J=8.7Hz), 8.75 (2H, br), 9.4 
1 (1H, br s), 12.96 (1H, br) 


184 


/-OH 


DMSO-d 6 : 1.03 (3H, d, J=6.7Hz), 1.26 (6H, d, J 
=6.8Hz), 2.28 (3H, s), 2.36 (6H, s), 3.40-3.55 (3 
H, br), 3.75-3.90 (1H, m), 4.00-4.15 (2H, m), 5.1 
0 (1H, br s), 5.99 (1H, br s), 6.78 (2H, d, J=8.5 
Hz), 7.10 (2H, d, J=7.9Hz), 7.19 (2H, d, J=8.5H 
z), 7.42 (2H, s), 7.47 (2H, d, J=7.9Hz), 7.49 (1 
H, dd, J=8.0, 1.7Hz), 7.63 (1H, d, J=1.7Hz), 7.73 
(1H, d, J=8.0Hz), 8.70 (2H, br), 9.39 (1H, s), 1 
2.87 (1H, br s) 


185 


HBr J 


DMSO-d 6 : 1.03 (3H, d, J=7.0Hz), 1.27 (6H, d, J 
=7.1Hz), 2.36 (6H, s), 3.45-3.55 (3H, br), 3.75-3. 
85 (1H, m), 4.00-4.15 (2H, ra), 5.12 (1H, br s), 
6.00 (1H, d, J=4.3Hz), 6.78 (2H, d, J=8.7Hz), 7.2 
0 (2H, d, J=8.7Hz), 7.42 (2H, s), 7.50 (1H, dd, J 
=8.2, 2.1Hz), 7.63 (1H, d, J=2.1Hz), 7.73 (1H, d, 
J=8.2Hz), 8.70 (1H, br), 8.75 (1H, br), 9.39 (1 
H, s), 12.87 (1H, br) 
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4 





ft 


H iNMK {O ppm) Xlkfc MS(m/z) 


186 


HQ 0 


DMSO-d 6 : 0.99 (3H, d, J=6.5Hz), 1.97 (6H, s), 3. 
35-3.50 (3H, m), 4.25-4.35 (2H, m), 5.00-5.10 (1H, 
ra), 5.90-6.05 (1H, m), 6.77 (2H, d, J=£.5Hz), 6.7 
9 (2H, s), 7.18 (2H, d, J=8.5Hz), 7.25 (2H, d, J= 
7.9Hz), 8.01 (2H, d, J=7.9Hz), 8.50-8.90 (2H, br), 
9.40 (1H, s), 12.9 (1H, br) 


187 


HCl H 


DMoO-ds : 1.U4 (jH, a, J=o.6Hz), 232 (6H, s), 3. 
40-3.55 (3H, m), 3.83 (3H, s), 4.05-4.25 (2H, m), 
5.17 (1H, br s), 5.99 (1H, br s), 6.78 (2H, d, J=8. 
5Hz), 7.15-7.25 (4H, m), 7.37 (1H, d, J=7.7Hz), 7. 
55-7.65 (2H, m), 8.95 (2H, br), 9.41 (1H, br s), 1 
3.00 (1H, br s) 


188 


HCl H 


DMSO-d 6 : 1.03 (3H, d, J=6.7Hz), 1.06 (3H, t, J= 
7.5Hz), 2.25 (3H, s), 2.62 (2H, q, J=7.5Hz), 3.45- 
3.55 (3H, m), 4.37 (2H, br s), 5.08 (1H, br s), 6.0 
0 (1H, br s), 6.77 (2H, d, J=8.5Hz), 7.06 (1H, d, 
J=9.0Hz), 7.10-7.20 (4H, m), 7.24 (1H, d, J=7.9H 
z), 7.79 (1H, dd, J=7.9, 1.7Hz), 7.89 (1H, s), 8.80 
(2H, br), 9.40 (1H, s), 12.86 (1H, br) 


189 


HCl o 


DMSO-d 6 : 1.03 (3H, d, J=6.7Hz), 1.24 (6H, d, J= 
6.0Hz), 2.25 (3H, s), 3.40-3.60 (3H, m), 4.35-4.45 
(2H, m), 4.55-4.70 (1H, m), 5.10 (1H, br s), 6.01 
(1H, d, J=4.0Hz), 6.77 (2H, d, J=8.5Hz), 7.03 (1H, 

d, J=8.7Hz), 7.19 (2H, d, J=8.5Hz), 7.35-7.45 (3 
H, m), 7.50-7.60 (2H, m), 8.80 (1H, br), 8.90 (1H, 

br), 9.41 (1H, s), 12.95 (1H, br s) 


190 


HCl o 


DMSO-d 6 : 1.01 (3H, d, J=6.7Hz), 1.15 (6H, d, J= 
5.3Hz), 2.09 (3H, s), 3.40-3.55 (3H 9 m), 4.30-4.40 
(2H, m), 4.50-4.60 (1H, m), 5.11 (1H, br s), 5.96 
(1H, br s), 6.77 (2H, d, J=8.6Hz), 6.87 (1H, dd, 

J=8.4, 2.5Hz), 6.91 (1H, d, J=2.5Hz), 7.07 (1H, d, 
J=8.4Hz), 7.15-7.25 (3H, m), 7.55 (1H, d, J=1.4H 

z), 7.57 (1H, dd, J=7.7, 1.4Hz), 8.85 (2H, br), 9.41 
(1H, s), 12.95 (1H, br) 


191 


HCl o 


DMSO-d 6 : 1.01 (3H, d, J=6.7Hz), 1.14 (6H, d, J= 
6.8Hz), 3.00-3.10 (1H, m), 3.40-3.55 (3H, m), 4.3 
0-4.40 (2H, m), 5.08 (1H, br s), 5.97 (1H, br s), 
6.77 (2H, d, J=8.5Hz), 7.10 (2H, d, J=8.5Hz), 7.19 
(2H, d, J=8.5Hz), 7.24 (1H, d, J=7.9Hz), 7.29 (2 
H, d, J=8.5Hz), 7.78 (1H, dd, J=7.9, 1.7Hz), 7.97 
(1H, d, J=1.7Hz), 8.70 (1H, br), 8.80 (1H, br), 9.3 
9 (1H, s), 12.95 (1H, br) 


192 


l^^L^OH 
HCl |i 


DMSO-d 6 : 0.73 (3H, t, J=7.3Hz), 1.01 (3H, d, J= 
6.6Hz), 1.30-1.45 (2H, m), 1.99 (3H, s), 2.20-2.35 
(2H, m), 3.40-3.55 (3H, br), 4.35 (2H, br s), 5.09 
(1H, br s), 5.97 (1H, d, J=4.0Hz), 6.77 (2H, d, J= 
8.3Hz), 6.85-6.95 (1H, m), 6.96 (1H, br s), 7.06 (1 
H, d, J=8.3Hz), 7.15 (1H, d, J=7.9Hz), 7.19 (2H, 
d, J=8.3Hz), 7.80 (1H, d, J=7.9Hz), 7.89 (1H, s), 
8.73 (1H, br), 8.83 (1H, br), 9.40 (1H, s), 12.90 
(1H, br) 
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mm 

£ £ HD-PBS (-) (Gibco-BRL:LIFE TECHNOLOGIES^) tT 1 x 1 C-- 4 M£S 

Hfflimi ofg^ioiy^ffr&u cin^ftti^cD^tbfc,, sk-n-mc 

M (American Type Culture Collection^, 1 x 1 0 5 cell/mL) JlOOjti 
10 9 6 ^7 3L)Vy'V-h\ZXflX^Z 40#^ig*b7c o D-PBS (-) 4 0 /z L& 

£tfCGP-201712A (7:J-:3~X 3 x 1 0 - 6 mol/L D-PBS (-) ®W) 2 0uL% 

(SIGMA, 1x10 - 2 raolA D-PBS (-) 20/iL <h&#:2 0 ixL Zmil 

15 bfccAMP^t^&cAMP-Screen (Applied Biosystems) \ZTKJfc£l±, Microplate 
LuminometerTR717 (Applied Biosystems) fcT&ffiUfco m'&M^Vh^ V~J 

©il^£EC 5 0 W.t bxnUi Ltco £ 7c V ^Df I// -)V<Dm*Kfo\Zft?% 

20 tt;^J<hLTW099/65877 ^M^J 1 7 £12 ft© (R) -3' 

- [ [2- [ [2- (3-^PD7x-;W -2-hFo^->X5 1 ;W 7571 

h=r^>] - [i, i' -3-tuv^ym^mm\zumLTco $sm 

2. h h 0 ! - & 0 2 - 7 H l^U >S^#:73*-7; 
25 1) thflx -&£tfj3 2 - 7Hl/^-U>^W^m7°^^$ F^^-<7«« 
(1) kh^-TKW-'J 

GenBank/EMBLx-^^-7>(C Accession No. 103019 £LT^£ftW3DN 
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mLtz* £o-->^£ftfc:^*$ HSSa»l8M^^^-pCI-neo (Prorae 
ga am) 7°7*S FDNA£$ffii|#$gU ^TOfgSIHJSoDiifitffi 

(2) tb3 ! -7Kl/t'J>S§# 
5 GenBank/EMBL^— xfc Accesion No. Ml 5169 tbTSfcSftTHSffi 

hBHIE*3(6cDllAft*H!tbTPCRSffV^P— ^-©7D->£ pGEM-T 
vector IZ®&^ HtbT^»«T«(Ibfcft, WUftfrK ifASB 

^J©±S<i:-e©M^fcjtt) 310 Geoetic Analyzer (ABI *±$g) £ffl^T->-7X 
10 >7.£fcj£bfc„ ^P-->^$tlfcDNA»fM-«GenBank/EMBLx-^^-Xt^ 

2 ) t h j8 1 - 43«ktf 0 2 - T H b> U >S«ft:5g^an&OSi» 
( 1 ) t h /3 x - 7 K b^" 'J >g##fgiji»©f^ 
1 0%$zsB&M8 (BflffiM) ^r^tyDMEMi^ttil (G i bco-BRL : LIFE TECHN0L0G 
15 IES&K)£;ta&MbfcCH0|HJ!&5 x 1 0 4 i@£fcD, M«T?^&nfcS&5iffl© 
7°77s5 F 3 2 0 ng$Lipofectoamine2000(Invitrogenifc)^ViTh^>X7 
x^lL H©awa&9 6^x;i/7°b-h(Cl^x;i/SfcO 5x 1 0 4 «/l 
0 0 fi L ?-Oft& bfco 3 7 5 % C O 2 ©^#Tlr 2 4 ftlWggft, fflfe \Z 

20 ( 2 ) fc h 0 2 - 7 H V± U >§^#^ifiJ&©f1^ 

1 0 %«7->J^f7 1 Jflltf S-&tfDMEMiftfl!l*Jn^JKjSbfcCH0aBJ|&5 x 1 0 4 {i^fc 
0, M^Tif &nfcf83g/fl©7"7X$ H8 0 n g£Lipofectoanine2000<£/SVrc 
h7>7>7x7 hbfc. il©|ffllg£9 6"7x;i/7 o b-hfcl«7x;^fc0 5x1 
0 4 ffi/l 0 0 p. L-f-Dft&Lfc. 3 7 V, 5%CO 2 0^TT2 4P#Fb^# 

25 ft, Utetffl^feo 

*6icd-pbs (-) ct2 x i o- 4 M*mMmmtirz>i oimm^mmh, 

iltl^«©t#tLfc. M©CH0M©ig«^P^b, D-PBS (-) £ 
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m^T 1 t>x.)lhfr 0200jtiLT2 ®tfc&L1t&s 3 — -f V^)l~ 1 -j*^ 
JI/++>->^> (SIGMA) lmM^5 O^L-fOjn^., ^fiT^5^»fi^, & 
#£5 OmLToIP^., 3 7"C, 5%CO z (D&fn c T3 0£f f lH>*r 1 L^-h 
L7c, »Sl*l^#ai>fccAMP^ficAMP-ScreentTSjS$ii:, Microplaie Lumi 
nometerTR717fcT^tBLfc„ m^MMTh^ V7°U^V J -frVWckKfo* 1 

i££P^£t£ (I. A. ) tbT^ffibfc. 

tBm© (R) -3' - [ [2- [ [2- (3-^nD7i-JW -2-kFo* 
vX5f;i/J - [1, 1' -h'7x-JH -3-*;U^>^|SI 



5 



<ffc£#)No. 








(AtM) 


I.A. 
(%) 


(AtM) 


I.A. 

(30 


EC 50 fi| 
(AiM) 


I.A. 

(SO 


4 


0.24 


94 


D 


27 


i) 


45 


26 


0.057 


125 


i) 


49 


2.28 


74 


153 


0.48 


97 


i) 


28 


4.32 


57 


156 


0.025 


239 


i) 


27 


18.86 


87 


160 


0.20 


91 


i) 


32 


0.79 


62 




>10 


41 


i) 


15 


0.74 


60 




0.064 


100 


0.0006 


100 


0.0005 


100 



0 ; 1 0- I0 M*52X 1 O- 4 M^T©±T©«t43ViT^tt^50%OT§ 
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1 ) /3 3 -7 KU-^-'J >S^fHMffl«Ki^ 

«tt7xl^s/K#MllO0-140O ^©JBIItftidfflU g^^lOmin, «2inin©flg 
lltWIMWI**^* Magnusfete*CT*»&fTo&. «&37 < CT95%©H 

^;i/X3U>10- 5 MMfili©S±5fegPf?S^&0%<hL, 50%«I£«££© 

SD&Htt^y h(#M250-400 g) ©ifrW£*jtffi U Magnus^ KlipDT^Sfx 
ofco S*tt37'CT95X©K3j5t5«©||K/fX*^trS^^X*]l^bfcKreb 

-it- bx^Rtt \zmm l , w l t u ^ ^ ? ? a ± \z mm l fc. 

10- 8 M»B#T©^(Z)«ii:iiijn^lOO%c!:UT> ft#©n>«$c£50%ift!jn£ 
**t#©*»fl3^«»flE*BC 60 «[tbTfMBbfc. 

^|Blt4i^j5imn, S£$15inn©:|R:fc£fMSU MagnusjSC^CT^IftSff ofc. 
H*«37t:T95 % ©m* £ 5 % (DmMfiZ Z^tSM&XZ fcLocke-Ri nge 
rft+fcMU 0. 5g©ftfir£jWtfc. ^Se»3i»fiaAh9>Xxa-U— 
^LX^RttfciitBU U^^9A±fcE»bfc. tt§Mfc£-«|&fcti|85#fcfc: 

WWEOftftioox 1 1>T, #rl^T©Wft^ti»^5^F B iOTKWffi©?n 

£LTW099/65877 «M 1 7 fcfBfc© (R) - 3 ' - [ [2 - [ [2 
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6 



No. 








EC 50 (/xM) 


EC 50 ((ltd) 


EC S0 (/iM) 


153 


0. 16 


2.68 


>10 


156 


0.16 


5.87 


>10 




>10 


>10 


1.88 



®sm 3 

1) lg*i§*(DiSS5 

1 0%# At* (H^MH) , 1 %MEM-Non essential amino acid solut 
ion, 200mM L-Glutamine (Invitrogen Life Techno logiestfc) , l%Penicilli 
n-Streptomycin lOOOOuni ts/inL-10000 m g/mL (Invitrogen Life Technologies 
ffc) S-grtrDMEM^Jft (Invitrogen Life Techno logiestt) £WSSU glfit 

2) Caco-^fflflgCDig^ 

Caco-2*fflJ& (American Type Culture Co 1 1 ec t i on?±) ig«igi&£ffl^T# 

WHa^n>7;UX>hfc^r5Mfc:«*«»*|^5fe«, Hank' s balanced sal 
t solution Ca, Mg Free (Invitrogen Life Technologies^) KlTffi&U 0. 
2 5 % h U 1 mM EDTAMStJ: D|BtHi)SU Jt*£>te«fc 0®JRbfc„ 

JS«»«lfcTS«jBbl. 18x10 s cells/nLfclMSLfc-. ^©Iffl^^collagen-coa 
ted membrane filter (3/xm pores, 0.33cm 2 growth area) £^rf •STranswell 
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cell culture chamber (Costarft) KflfflU 5%C0 2> JnilT 3 7 "C-f > 
+ 3.^-^-rtTig*Lfe 0 2 1~2 5aM, Mil licell-ERS (Millipore 
tt) KTJKJgMitfcjUJtU 2 5 0Q - cm 2 ^±©fe(Z)£^#j©Mi§-i4^t^ 

3) $tt]£ji«(:Kg| 

Tr answe 1 1 <D I ns i de« «fc tfOu t s i deffi ® § [S££^ ; 

MlOmM HEPES pH7. 4<65H«10nM MES pH6.0Tg$U InsidefflCO. lmL) «pH6. 
0, Outside<ftI(0. 5mL)ttpH7.4t^Lfc. InsideftI*3!l«c**g-tr»Wft(pH6.0) 
{cS^Lfco 37'CT-f >^3.^"> 3 >LOutsidefflfcSig$nfc^«l^fi-r 
-5 fc«> lP#ra&, Ou t s ideM<DMffiM& 1 00 # LllLfc, 

&&zm&m't!misTmti\ bit. 

Papp = -=z- x 

dt Coy. A 

Papp : UMii^ic (x 10~ 6 cm/sec) 
dQ/dt : ¥Wm&fcQ0gMM£tt 
Co : SM4MR0E(1OOm1O 
A : Jl^®^ (0.33cm 2 ) 

H4&3t**TBB*ff©LC/MS/MSK:TfTo fee 

1) LC*# 

: Alliance2690(Waterstfc) 
: Inertsil 0DS-3 (3#m, 4.6X50mm, GL Science^) 

mm o. i%mm/y± b- h iwra (60/40%) 

Sifcii : 0. 2mL/rain 
SAS : 10wL 

2) MS/MS^fr 

: API-365 (PE Sciexft) 
-i^Xm : hPX7>-S (ESI) 
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7 





Caco-2 Papp (x10" 6 cdi/s) 


3 


19.9 


4 


15.7 


156 


3.4 


160 


4.0. 


162 


4.0 




0.42 



1 0 Btiftftl 4 

(3X BSA, 1. 2mM CaCl 2 , 25mM HEPESS^trSlFF^Krebs-Henseleitifc pH 7.4) 
ty-Vnytfj— fcfdypel, lmg/ml) fc«k 0 , *-«Hafc»«Lfc. 
15 Tife*5^ 50,OOOW^t^§J;-5tC96^ig^7V"h{^##Mg(Z)TOb 

«£ioo% t bt, -e©50%fc^-rsMj|g«^oMS$n^^b^ 

20 M£EC 50 ffi£LTMLfc. 

tttt«tLTTO9 9/6 5877 £JS« 1 7 teJBffc® (R) — 3' — [ [2 — [ [2 
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EC 50 <I (nM) 


15 


21.6 , 


26 


11.2 


156 


19.5 




>1000 



nn&fcttl*©*!*, *%woft-&«», AfffcKflfr^fBI! 

8t»0!l 5 

#fgTO-&#£ddYT#* (SLC) fc, 1/ig/kg^SlOOmg/kgJT 
KK0V 6 

jfa#, musk >x u >, ffl&ffiim&&zfmt&\zjtr&§m 

te-&*&KK-Ay/Ta Jcl^X (B##!/7) fc, Ug/kg^^l OOmg/ 
kg©j££&JSg*, 8fcilP.3'feL l B lIsifctXfct2|El©3&$!lgn 
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umm 7 

wti^ffiic^ cfctxjfliffi©^© sits t Lxm^tco 

O U?>mmT<D SDyy b (SLC) ©£»flRfc, ^\A° U >&Jg£a*Jtzlc&$l 

*^BJ^%^MMjit^»b, MfgfflSl 0//g/k g^f,^ffl*l 
mg/k g£TTSD7>.y ht#MF*3^4Lfco & * ©fflM^^ViT^m^^— 

l omg/k g*T^>b/t;pt^-;i/*^T©^-^<it;i/tci«^#Lfc„ 

izmtbTUfflCVfo^Tco 
TOM 8 

*^l^tl51f&!tl(liiL/ > 4 0 0 rng/k g £SD^ <y h (SLC) fc» 
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5 *mw<D mib-^ ( i ) s nzik&mz t b & 3 - 7 f v-r u 
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1. -«5£ (I) 



118 




(i) 



75 ys, v «a»7;p*;w) 7s;»7/wn, 7U-;wfc 7U-;p* 

, fSi7JP3+y*M-^S^fctt77J^JI/t^y*J^^^S^W\ 
fe?)V^iR 7 *3j;^R 8 »S-r^)^'&> JE-ns^je^bx-o- (CH 2 ) m - 

-O- (CH 2 ) n -Sfctt- (CH,) P -£MU 



15 



20 



25 



nfct, 2~4© ! 



U 



p&, 3~5©S$:£sb ; 

R 9 fcL -C (O) -R 1( \ -A x -C (O) -R 10 



-0-A 2 -C (O) 



££T?, R 10 te, tKM, {g$7;i/3*v*, 77J^M4y|, Sfctt 
-NR ll R 12 SSU 
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$75>£«U 
A 1 its tt»7JP* V >SJfclM7J^^ I' >*T& 0 , 

10 AOftSTJ^M, =y^U7)V^r)V^ fg^T^n^vS, 7U— 

R 9 j^\ -C (O) -R 10 Sfett-OCH 2 C (O) -R 10 T&0, 

{BU R 3 , R 4 , R 5 4oJ;^R 6 ©5*.^< tfelptt, AD$*>Erf\ ffi 

20 

R 8 #, #JMEF\ Any>Jg?, «7;l'^^*> y^o7WS> {&M 

7;pn^->«, 7'J-;^^ 7K«^rc«{s®7v;i/ST^?>> w«3 

25 

. 5. R 3 43iD^R 5 ^7K^M^-TJ^D, 
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6. R 3 #, ADy'>If tfcfiftiTJ^JHTS D- 

R 4 £ettfR 6 flJjMMFPT* 0 , 
10 8. R 7 ^7jc*^T^D, 



#i * tt* (DMm^m \z $ n -sift. 

9. R 3 *5cfc(^R 6 ^7R*IMTl:SD, 

10. R 1 , R 2 , R\ R 4 , R 5 £s<fctfR 6 #\ TjCJftJlC^T&D, 
R 9 **, -C (O) -R 10 £fc«-OCH 2 C (O) -R 10 T&tK 

11. r 9 ^\ \iyx.~)v^\zMbx/^mzm^-f^, ffij$mi oniB^o 
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12. R^TkStMTT&D, 

5 

13. OTjfr&fcSSf: 

4' - {2- [ (IS, 2R) -2-kFO+y-2- (4-tHn+y7x 
-l-^^xWS;] Ih^y} -2, 3' , 5' -HJ\?WH£ 
7iZJV-4-M#>i; 
10 4' - {2- [ (IS, 2R) -2-tHn^>-2- (4-kh*D^y7x 

-)V) -i-/^nf;v75y] i^y) -3— rv^ > □t;;^-3 , , 5' 

-y/^k*7i^-4-*M>S ; 

(3-7-k^;p-4' - {2- [ (IS, 2R) -2-kHn+y-2- (4 
-tFn+y7x-JW -1-^^X^75/3 Ih*y) -3' , 5' - 

15 VU-frM 7x3-4- i)VHr^y) WSt ; 

4' - {2- [ (1R, 2S) -2-hh*P^y-2- (4-th*D*y7x 
-l-^^l/X?;i/75y] Ih+y} -2, 2' -5?^^;Hf7xZi;p 
-4-#JW?>«; 

2-X^;U-4' - {2- [ (IS, 2R) -2-hHP^>-2- (4-k 
20 HD + y7x-JW -l-^fJPXW^y] Iht-X -2' -^WHi? 

4' - {2- [ (1 S, 2R) -2-hFn^>-2- (4-hKD+y7x 

~)V) -i-^^x^;PT5/] i^y} -2-- f yynhr;i/-2' -^^ 

jHf7xXJl/- 4 -#;U3t?>& ; 
25 4' - {2- [ (IS, 2R) -2-hh*D+y-2- (4-hFD+y7x 

-1-^^x^757] Xh+y} -2' -^^-2-^Ptf;Hf 

7xx;p-4-AM>H ; 

4' - {2- [ (1R, 2S) -2-kHP+y-2- (4-kFn+y7x 
~)V) -1-^^x^75 7] ih+y} -2-*h^>-3' , 5' -5? 
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4' - {2- [ (1R, 2S) -2-tKD^y-2- (4-hh'D^>7i 
XJW - 1 -^)V^)W^J1 - 3' , 5' -V*^)l-2-7° 

5 2-X3^-4' - {2- [ (1R, 2S) -2-kHn*$/-2- (4-b 
FD^y7x"Jl/) -1-^^HW5 7] Ib^>} - 3' -*?;Hf7 

4" - {2- [ (1R, 2S) -2-fcKO^->-2- (4 - h K P*->7x 

xjw -i-/fjnw^;] xh^->} - 3' -*^-2-7°ptr;nf 

10 7x^-4-AM>U; 

3-v^P^>^;i/-4' - {2- [ (1R, 2S) -2-hFD^>-2- 

(4-kh , n+v'7i-;w - 1 - * ^;i/x^7 5 y ] xh^M -3' -y 

f^t'7i^-4-*M>i; 

2- X^;i/-3" -7^P-4' - {2- [ (1R, 2S) -2-hh'D^ 
15 ->-2- (4-tFD^y7x-JW - 1 - ;* ^Jl/X^l/J 5 J ] Xh+y} tf 

7x-JI/- 4 -#;p3}?>Hfe ; 

3' -y)^U-4' - {2- [ (1R, 2S) -2-kFn^y-2- (4 
-th*0+y7x^W -l-^f;HWS/] Xh^y} -2-<V7°P 

W^'7xx;i/- 4 -*;v#>Bfc ; 

20 3' -7)V*U-4' ~ {2- [ (1R, 2 S) - 2 - 1 h*P^~>- 2 - (4 

-kFP^y7xx;W -l-^^xwsy] -2-7Ptf;i/ 

t'7iXjl/-4-*M>f ; 

(4' - {2- [ (IS, 2R) -2-kKD^y-2- (4-tKo+y7 
xXJW -l-^^XW5y] Xh^y} -2, 3' , 5' -MJ*3^I/ 

25 tf7xx;i/-4— Y;^^^) ffft; 

3- tKD4y-4' - {2- [ (IS, 2R) -2-hFD+y-2- (4 
-kh'n+y7xXJW -1-^^HWSy] Xh+y} - 3' , 5' - 
y^^t'7xX^-4-AM>i; 

4' - {2 - [ (1R, 2S) -2-kh*D^>-2- (4-tKP*">7x 
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-l-t^jvx^frrs.;] i^m - 3' , 5' 

3- (4-y-nD7x/^» -4' - {2- t (1R, 2 S) -2-tKn 
+v-2- (4-kh'n+->7i-;W - 1 -*3\H>X3\Jl/7$7] XhtM 
5 -3', 5' -y/fJl/t*7irj|.-4-*M>i; 

3- (4-7MP7x7+y) -4' - {2- [ (1R, 2 S) -2-th' 
□ *5/-2- (4-tHD^>7i-;i/) -1-^^X^75 7] Ih^y 

} -3' , 5' ->?^^;nf7x-;v-4-^;i/#>^; 

4* - {2- [ (1R, 2S) -2-th'0+->-2- (4-fcFCl+->7x 
10 -Jl/) -l-^fMkn^TS/] I^y} - 3- (4-^h+y7iy+y 
) -3' , 5* -y^?Jl/h , 7x^-4-*M>i; 

4' - {2- [ (1R, 2S) -2-tHD^>-2- (4-th*P^>7i 
x;l>) - 1 -J* 3^X3^7$ y] l^y} -3' -^jW3-7x/^y 



tf7xx;i/- 4 -#;i/7i?>» ; 
15 4' - {2- [ (1R, 2S) -2-kh'D+y-2- (4-kKD+->7x 
XjW -1-/^;UX^;U75 7] Ifr>| - 3- (4-/h^y7xy^> 

) -3' -^^;nf7xx;i/-4-^;i/^>if ; 

3' -7;i/;*P-4' - {2- [ (1R, 2S) -2-kb'D^y-2- (4 
-kFP+y7x^) -1-^I/XW5/] I^} -3- (4-* 
20 h+y7x/+y) k'7i-JH4-AM*>g; 

3- (4-^on7i/^) -3' -7)l>*U-4' - {2- [ ( 1 R, 2 
S) -2-kh*D-ty-2- (4 - 1 KP^y7x^W -1-^^X^7 
5 7] Xh^y} k'7xXJV-4-AM>i; 
4' - {2- [ (1 R, 2 S) -2-kHP^>-2- .(4-kh'P^y7x 
25 ~)V) - 1 - 7 ^;l/X^7 5 7 ] 1^7} -2' -/^-3-7x;*y 



tf7xx;u- 4 ; 

3- (4-7MD7x7^y) -4' - {2- [ (1R, 2 S) - 2 - 1 F 
n^v-2- (4-kFP^-/7x"JW -l-^?JVx?j|/7$y] xh^p 
$/} - 2' -^f;l/k*7x-^-4-M^>i; 
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4' - {2- [ (1R, 2S) -2-kFP^>-2- (4-th'D+y7x 

4' - {2- [ (1R, 2S) -2-kFD^>-2- (4-hHn^/7i 
5 -;W -1-^^X^75/3 xh+y} -6-*h4^>-3' , 5' -v 

6-^DP-4' - {2- [ (1R, 2S) -2-tHO+e/-2- (4-k 
FD^y7iXJV) -l-^^XWSy] X^-» -3' , 5' -y7 

10 6-^700-4' - {2- [ (1R, 2S) -2-kHD+y-2- (4-t 

Fp^~>7xxi;W -i-tW1/x^;K7$/] x h^-X - 3' -^)VMy 

2-X3 L )V~4' - {2- [ (1R, 2S) -2-tHD^y-2- (4-t 
FD4y7iXJl/) -l-/f;i/X^75y] xh+y} k'7iX^-4-)!3 
15 )Vtf>Wt; 

4' - {2- [ (1R, 2S) -2-kFP+y-2- (4-kh*D+y7x 
Xi;i/) -l-^^Jl/X^TS/] Xh+y} - 2 -y^jHf 7xx:;|/- 4 

; 

4' - {2- [ (1R, 2S) -2-hFD^>-2- (4-kh*n+y7x 

20 -l-^^xwsy] xh^y) -2-1' v^Ptfji/t*7xx;u- 

4-#;W?>B* ; 

4' - {2- [ (1R, 2S) -2-hFP^>-2- (4-tKn^y7i 

n;W -i-/^;nf^73/] x^y( -2-Y x )7)VHru*3-)V\f.7x. 

25 4' - {2- [ (1R, 2S) -2-tFD^y-2- (4-hHD^>7i 

-l-^fji/xwsy] ih+y} -3-yptf;nf7x-;i/-4- 

4' - {2- [ (1R, 2S) -2-kFD^y-2- (4-hh'D+y7i 

-)V) -i-^?;i/x^75y] xh^y) - 2 -7°p tf;ue7x-;u- 4 - 
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3-s ec-^-4' - {2- [ (1R, 2 S) -2-kKo+->-2- 
(4-h Fo3^>7xXJl/) -1 -pWUX^I/TS/] Xh^rv} t'7x^ 

5 3-v^P^>5^;i/-4' - {2- [ (1R, 2S) -2-kh*D+y-2- 

-4-#;i/tf>$ ; 

4' - {2- [ (1R, 2S) -2-tFo^y-2- (4-tFn+y7i 
- 1-^;UX5F^75/] Ib^y} -3-7x;^yk'7iZJl/-4 

io -*;i/^>M; 

4' - {2- [ (1R, 2S) -2-kFn^/-2- (4-kFn^>7x 
~)V) -l-/^X?J|/75/] If+M -3- (4-^h^77x/^> 
) f7x^-4-AM>t; 

3- (4-7Dn7x/^» -4' - {2- [ (1R, 2 S) -2-kFP 
15 =^>-2- (4-tFD^>7xXJW - 1 -^^;i/X^;U75y] Xb+y} 
hf:7xx;i/-4-#;i^>l? ; 

3- (4-7Ma7x^y) -4' - {2- [ (1R, 2 S) -2-tF 

p+->-2- (4-kFD^>7x^) - 1 -^wi/x^ts/] xf+ 

20 4' - {2- [ (1R, 2S) -2-kFO^y-2- (4-fcFD^>7x 
~)V) -1-^7^X5^75/] I^yl -3- (p-hU^^^) M 7 
x-Jl/-4-*J^>E 

25 

14. it^Ji i~i3 ©v^n^-^^iBmo-fb-g-ftSfe^o^a^fci^ 

1 5. »^ i~i3 <D^tn&-m\z.tzm<Dik£M%fcte^<DMW¥m\z$$m 
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